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m m m 

/;iC'^fijcLTcn^^fi-r'5cbt^-5i5KttRfC^^-rc i*<^D'^nTi^'5 [m. y 

oshikawa (1978) Nature 257: 546] o Z(D J: fSW.OiidOm.^i^l^Jt^^mm'^ ^ 
<\^m^m^&mmib^h:>^^'tz^n [N. T. Keen (I975) science 187: 74] . C 

'j -fe 'J ^ U >ii^{i'n. '^(Dm^^WA'^^tiXK^^ [M. Yoshikawa et a). (197 
8) Physiol. Plant. Pathol. 12: 73] o * t^c. ^ »; :^ - iiS £Dg $ © /3 - 

1. e^^or^u^ y^iMi L. /S - 1 , 3 L/c^'.'i/^ >® 

{HiJig;:><5>ti L/z#i5:cO*'S^it^}totO-e*'5. [J. K. Sharp et al. (1984) 
J. Biol. Chem. 259: 11321. M. Yoshikawa (1990) W-WMMT.^ 1.2: 695] o 
9' ^ X<DMW.^''^Mo:>—'^-X:^^^^m (Phytophythora megasperma f. sp. gl 
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ycinea) ^^(DVJi^tj >Ji U ^ - IzM^t ^^m^^U -tzr ^ - l.t^Mi^^W^- 
Xlt. ^CDmUii [E. G. Cosio et al. (1990) FEBS 264: 235. E. G. Cosio 
et al. (1992) Eur. J. Biochem. 204: 1115, T. Frey et al. (1993) Phytoch 
emistry 32: 543] ISlI/^^^T i J m^h^. #r^W6-321995] *<fE^-$ 

n /I o tH ^ ii 6 c i ^ g 6^ i ^ o 
*^H^#^>{i. Btjie^M^j^^-r^< li4«!s?;^L/-^m. iJ''^ XcDNA^ -r ^ ^ 

:*:%Bfl{i. >Ji'; •>^- l/-tr:/iS'-^n- K-r 5 DNAli^iJ^*! 

iK9^fPt±5f ^:^zi^fil^-r^o t/is *^H3ti. '>^- U-ty^- 

^ ii) ^ ^ - > CD ^ ^ i> ^ o 



wo 97/22242 PCT/JP96/03653 

^2El(i. ^^Xi KpER23-l fc'<:tO'pER23-2 (Dmf^'^TF'to 
mSiaCi. y^X^ FpKVl-ER23©li^©miB&ElT-*'So 

^ 1 3 ^{i. -f^Xi K p P G 1 O^Iji^^-To 

>jr.U v^- U-fey^^-ti, y r ^ h T iy ^ iy XD^^lzM^ tl \i 

Tm<D^^^tmm^mz^KLtznAz^ ^mm<Dmm.m(D-wm^(D $ - i. 
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x.\) ^ ^ Cosio'i [E; J. B. (1992) 204: 1115 ] CD 

1^W.MiZ^ LXW^) ^Tj^'t t^^o j^i)"-*^^ Phytophthora megasperma f. sp. gly 
cinea L^-Xl (ATCC34566) ^^(D h<D^<i^t L^'o 

r<DJ;:^lcLxm^-t^Zt^<X^^o tt\ ffl^ L /c > j:- U •> ^ - U-tr 

V v'>'L/i> K^7'f-^'--tr" (AP-I) izxmit-t^o \l3ri^ it^ ntz^-f ^ 
?n?m±^^^^UL. zn^^jSimPlO (^/-Bondasphere 5/zC8) izX^MLfz 
-€:n-^■tlCDh*■-:J7iii-J3.{col^T. mii:?' a 7^ ^ > -> - ^ i (T^-^-T 

i5'';i.7!7 >jiu iyi?- b-tyrj^-ti. ti \^izM-t^mm^(Dmmmm'^ti eittt 
iz-^t ^tfii^^mm-r ^tzi6(DiKmt Lxmmxhho 

-m%mz^\^X'pfS.<. l^©f^JLh:3 K> (^J^Ji'TAG) ^^to c c!:*<*f ^ 
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^DN A^lc5*^'2>o /ci^{i*Se^iJ#-^2 CDitSK?iJ^Wt-€>DNA«c>i:ttLT. 
^©T ^ y ^CD<t:n;i>^{-*tC^-r -5 33 K>'^iJX-ti'Asn{C*t;tx-r'2) =3 K>(AAC)*<. Z 

n^^VDN ^^mf^Ctt)^'^•^^o tfz. -f^^i KpER23-l izm^ii^ttl. 
TtJil^o y^Xi KPER23-1 ^^AL/c:^fli®DH5a EKB633 (i. Xlfefi^i^l^ 

:g ^ ©^iii© D N A L T J: I ^c 

AcD^it- CCDDN ASe^ij3&<#A$n/cJf5T:m^im (4#{C*fflS) ^/cti^r-i^li 

r)V-h 'y 9 -V^z-f ^ -^zi- K-r-SDNASe^iJ^^m^-e^^tn^^L 

•^-Sct-^iC. CcDDNASe^iJtc. yn^-^J'-. tSiRr^Si^ 3 K >^ =3 - Kt" -5 D N 
A(ATG) fcctCKiJ'- e i^a:*I'?^^:b-ti-TMAnLT^ J:t^o ±16©^ 

o^--:J'-i LTfi. yo-X-l, 5-2 U •> 5 --fe'/hif ^-^-^ -y h 

^=3- K-r'SiliE^©^n^--iJ'-(Fluhr«^, Proc. Natl. Acad. Sci. USA (19 
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86) 83:2358). 7 U >^^?S^itjE^=-® :/ a ^ - ^ - (Langr i dge t> . Plant Ce 
11 Rep. (1985) 4:355). :^ U :7 ^ 7 - ^•<fW ^"^7 ^ yl/X 19S-RNA C -5. 7" d 
^-^-(Cuilley^. Cell (1982) 30:763) . ti V y ^ 'y ^ ^ ry ^ 

S-RNA ^^l::'S-^a^--iJ'-(Odell 1^. Nature (1985) 313 : 810)/^: i'^ffl ^ C 

-(Depicker J. Mol. Appl. Gen. (1982) 1:561). :t ^ h }i >-^fii^mMi&& 
J-co^ - i -(Gielen EMBO J. (1984) 3:835) <h'"^ffl I > C i 

^^L. dtl^T^a-yi LT^^ffi LT. ii^/ci: c D N A ^ ^ 5 'J -fl 

K^IS. n£$iJ|5B^^^T 4 DN A V 757"--tr\ ^c7)ftii<Z)®i^m<i: L Thirty BStO t 
©^^fflLTcl:l>o t/^s DNAO^ D-jr-y^'. ^T'^X^ K©tll^. W^CD 

h 3 >X-7 i ^ •> 3 >. ff^'gfe^{*®^«;fei:C>'ig«ifelJi>-^>cDDN A^©[HjiR(i 
3^MteifecD:^ji [Molecular Cloning, J. Sambrock et al., CSH Laboratory (1 
989), Current Protocols in Molecular Biology, F. M. Ausubel et al.. John 

Wiley k Sons(1987)ftll]{c?^l:T?Tni:9 C i^f^^'-e^-So 

L. cn>^^ = X-T'^ -< ^- cb LTffll.^ ii^^d:i5^'-r X c DN A ^ -f U 
-cDDNA^I^Mci: LTPCRS;G<&a-^o ^cD|t. P C RSfL;^fiJ(:J^CD4'*> 
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-f ■7-i^^^-r'E>o CtL"^® 2 ■x'-^fflOT. guiecDi5'*-r X c D N 

A3-fy'3 U -<DDN A^mmt LTP C RjgjS^<T9o ?f "in/iifliafrM-^:/ 

±f5©ct -5 LTtfi^n^ r^U?^ >j:-U '^iS'- U-tr:f ^-^3- K-^^i^^Se 

•v'^if A-4-'>'L/^<- hft (Maxam-Cilbert. Methods Enzymol. , 65:499. 1980) 
^M13 7 T- v^^fflV^-S v-r7t-^i^7 L/;t^ Kf^$**Si4 (J, Messing, et al.. 
Gene, 19:269. 1982)^{C J: 0 It C t^^T'^^c 

^'jVt) >iU ^^-{c^-^S^/? ©if5£^Mi. ^'yl/:^ yjL ij .>^_ u^r^^- 



BNSDOCID: <WO 97222A2A\J_> 



wo 97/22242 PCT/JP96/03653 

i/iJ'- L/-tryi5'-;!?<^tit^{*c}3-e^^(C%^L-5 -5. 
^-SDNASe^iJtc. yo^-^-. ^IRr^^ii^^ K>^3- K^-SDN A (ATG) 

K-r'2>jtiE^CDyD^-^-(Fluhr^. Proc. Natl. Acad. Sci. ISA (1986) 
83:2358). y U ^-^^^^itfeT-O 7" n ^ - ^ - (Langr idge Plant Cell R 
ep. (1985) 4:355) . 7^7 U 7 ^ 7 -^if >f ;UX 19S-RNA ^^U-ST'a^- 
r?' -(Gull ley Cell (1982) 30:763) . :^ U 7 ^ 9 - ^-if ^ yUX35S-RN 
A ^^C-St/n^- ^-(Odell t^. Nature (1985) 313:810)/i .f^ffl l^ 5 C i*< 

epicker li. J. Mol. Appl. Gen. (1982) 1:561). h t° ^-^^H^iie^© 

^- ^ ^^-^-(Gielen ti. BMBO J. (1984) 3:835) U t'=^m^^ ^ C t^<iJ^ 

"Plant genetic transformation and gene expression; a laboratory manual", 
J. Draper, et al. eds. , Blackwel 1 Scientific Publ icat ions. 1988j IfiifecD::^;^ 

h D ;f, U - •> 3 ;f, »J p > ^' i; rj - -7^i5'o-r>C^i^->3>'Zi. 
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±IE (D ^ r> Uyjmx AiJ > j:. ^) iy ^ - U-ty ^ o - h'-r ^ DNAlE^iJ 

^(Dti \iizm-^m.tfi^^m^i-^z. t^<x-^ ^m^t txit. mji^mic:p'jii] 

Mi^i^lZfit. PhtophthoraM^ Rhi zoctoniaMs Pyri culariaM. Pucciniajg^ Fu 
sariumjg. Uromycesjg. ^otrytismU ^^mif ^ Z t^<X ^ . ^ h>izM:W^izl,i.. 
Phtophthora nicotianae, Rhizoctonia solani^ Pyricularia oryzae> Puccinia 
horiana^ Fusarium oxysporum. Uromyces dianthi^ Botrytis cinerea^^j: i"^^ 
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1 ) ERO*S^?g14/H'J^^ 

ii;,>^_ (i|7i^^:^j 10.000) if-^^> Cm^^t^XHttli!) ©^^i* 
^Jong-Joo Cheong [The Plant Cell (1991) 3: 127] bCD^^ii {lii&l^^RJc L/Co 

T >y-tr-rfflMffi?&500/z 1 (SOmM Tris-HCl pH7. 4. 0. IM Saccharose. SmMMgCI^. 
IraM PMSF. 5mM EDTA) ^iz-^yfjU ( >/n° *500^/ gJfiiT) "^mML. OVX 

2 ^Fal-r h L/-m. 7. OnM 3- h'^^Ji^it^') '>^-^5 i 

(70C!/m!noK J\^m.<Dsfn.it^ ^} •> ^ -O:5^^fi^l0, OOOiiSS LT^To /c. 

1 0 
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l^Tmm ^»n^. 4 "CT 2 B#rBl-r h L/Co "7 h-^^CF/B (O. 3% 

;f, iji^U^^ = ^tK/^/ST- 1 ^rBim±*aSL/;) -trJSfCygfg^j^ii L/;^t. 5ml 
0:>Ki^^ffifS (lOmM Tris-HCI pH7. 0, IM NaCl. lOmM MgCh) T 3 |H];5fey% L . ^± 

4#M6^)i^^{-i:'5;^'i' > h ( Acpin)^5}ca6/Co m^ntz:^ ^ > (Acpin)<i:. 
2) i^-r XtSft^OEROfSSli 

L/;:a{i1t^{-{^ffl-ratT-80°C-e^iK«l?L7^Co Mfi2Kg®«{C J^T LTl. 25L 
O^Ki^!^/Si^^»?S (25inM Tris-HCI pH7. 0, SOmMMgClz , 2mM Di thiothrei tol, 
2. 5mM y iJ'MffiMIS^ h U -i? A, ImM PMSF) ^^IjQ:^. "7 - U > ^ ^ U > ^'-T 2 

l#t>n/cx^ U ^ ^ (T^^Ut'^-trAtiM) -eitigLs Jtfd^^9, OOOr 

pm. 4''CT15:^PH^:^.i:^L/;o ±?»^37, OOOrpm. 4°CT\ 205^FBiajl'i:^ L> Ctl^^ 
^X/^^ffif^l60ml(25HiM Tris-HCI pH 7. 4, 0. IM v^-^n — X. SmMMgClz. 
ImM PMSF, 5mM EDTA) IzmmLXmrni^^W-fZo ER^mMirt ^ O'^mit't =^tzi6^ 

8°CT 20^riim.WLfZo n/iER^lE]JR-r S 37.000rpm. 4 "C 

r-20^rBmM>L^^ii:fl\.\ ±m^lHl4ZL/i o Rr?§:tt®5^ 165ml ^ 

Mfr?^ (50mM, Tris-HCI pH 8.0, 0. 2J!ZW3-12, 4^0 21X' 4 M^^frLtz'^. if > 

-fJV^X^zroy-T--if^^.^ER^^^^t-r^fzlsb. rfuY^-uf (SSittt^) 

5ml^3ta;t. S'^C-e. 2>^'7ifii^'^ <.^Wi^\.fZo ^CD^. j^/L^ (2,800rpm. 4 °C, 

2%f^') L. ±/ft^@iRL/Co 1#'?>n/c±^160ml^^ IBHitigi^YM-lO iT % ^ 
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^ffll>T. ^^50ml izmmttzm:. A^Wji^ (50mM Tris-HCl pH 8.0, 0. 
lM'>^-^7 D-x, SmM MgCU, ImM PMSF, 5mM EDTA, 0. 25i;ZW3-12, 4''C) iZiB^fr 
Ltzo 

Q--tr:7 r o-XHP 26/10 (-7 T/Pvvry:^) IZT^'y-fL. 0 t^m^ 
IM NaC\(DV - T ^3 i^J^> h^nU^XER^mthLti (Q-Sepharose i^^m^) o 
ERt^NaCljigJgO. 45Mf^ifi{C^tii$n/Co Q-Sepharose m^Mii^^ Ammi&'C 3 
{C^IRL/c^s MonoQlO/10 (-7 r ^l-v ^T^t^) (CT^^-TL. 0*^^^lMNaCl 
CD U ^T^?'^ h^^T^i:-oTER®5^8inI^^tb L/C (MonoQ /gftil^) o ER{i 

NaC 1 2g)^0. 25M{^:i£ {C?§ j±} $ n/Co 

<&.T(Dmir'^i=T^^-^tzc tir\ x.iJ->^-{iN. T. Keen [Plant Physiol. (19 
83) 71: 460, Plant Physiol. (1983) 71: 466] c7):;^j^^— SfJi^M L . l^T(D 
ci: o {c LTISM L fco (Phytophthora megasperma f. sp. glycinea) U 

-XI (ATCC34566) cD^fflflSM^if ^ U T --trlOOT V > - JVttW TiJa 

-tt. ?4t>tl/c^iif9®55-^^>'l/i!ti©G-75 (:7 r>'UT->Ty:i3) {CT«i3LT^±£| 

-tt^M. Yoshikawa [Nature (1978) 257:546] Ojjmiz Ltzi!)< ryXMl^Lfz t Z. 

■ir^V >^<mm^tifzo 
f j\ymmzn-t ^4mmi^m.m'^m< fzib. mohoq m^m^^mi^^ ^33mg© 

'^M'L- (1,000 rpm, 4°C, 2:^Pa1) "eitJ^^-y:. ±?ft<^Ii]i|X L (-7;Uh-x*S 
^tf^ x^'jumMK>m^} o h xyyl/Ji. A. M. Jeffre 

y et al. [Biochem. Biophys. Res. Commun. (1975) 62: 608] ^>£D:^}4{c^^ 
xmycOJi^iZLXi^^LfZo h-X120mgiGlass, Aminopropyl (i^^'^ 
ttM) 6g^36mlOH20{C!^® mUr—mm.WLfZo CtliZ:c^ y -Ji36ml^ 
1m^. ^C0jt^^> 72ml®-i.^ y -;KC864mg <Dm7K^it^ h V l^^^mMLfz h 
(D^lmz.^ 2irffiiy -"r- V ^^f^m.^xm.nLfZo 288ml©H20^Jn;tT7K 
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*^1.81©H20-eigfe?^L/Co m-i^m^i^^ttl^-^Jl^ h-X^T >xa 

J. H. Roe[J. Biol. Chem. (1955) 212: 335] (DjjUiZi^-oX^mL. i^?^ 

BgCDGIass AmlnopropyKl*^ LTBOmgOv/l/ h-X;(?<^^L/2C 

h xy";l/^ii«9®5>8ml{C. *^17mg(DJi 'J ■> iJ' — X 

(^.y K(*i»f^50// 1) 8°CT— Bftv^-5< OmnLtZo M^L'^ (1.000 

rpm. 4r. 2^rBl) T\ y^U^lHlilXL. 2 ^-y K<*m^7)AJ^^Il?gT=2 lU^/^L 

/Co 4 ^ -y K{$:a^^O. 1%SDST- 3 ln];5fe/%L. ^ L/cER^I5]iR L /c ( >; 

Jeffrey et al. [Biochem. Biophys. Res. Commun. (1975) 62: 608] ^>®:^?i 
iCiit'^XKlT(DJi^lzLXff^LfZo U f> ^ — STmgiGlass Aminopropy 1 490m 
g ^GmlOHsO izmmt. mM.X—m.mWLfZo Ztliz:^^ y -JV^Smim^. -e 
©it^. 12nil©Ji^ y -;KCl44mgO?l7K^^b:^ h U ^ l^=^mm Lfz h<D^mK.. 
2 5^Fh1 V-^- h L. 5 K^rom}a-C=«l'^ LTto 48n>] ©H^O^jlJQ;^. :>K?^L> mm 
-Cpm.GlzmntfZo I^^LU^^-^tz:!-^) 9 -^T >:^uyu.m^m^^x'^m 

^L/Co 490mgOGlass AminopropyHCj^ LT. 34ing© U •> ^ 

1 ^tc^-^o 
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a :7 S (mg) 


ERfi (pmol) 




17900 


30 




2000 


214 


Q-Sepharose 


190 


205 


MonoQ ^gli^lj^ 


49 


233 




45 


220 




0. 004* 


45 



-m^fs^ )vm^m'^ (^i0;t^i) ^mm^'iciifflr^ •^'iv hyyi^. sds-pag 
E-T^u- MO/20 i^-{t^m^n%m') ^ffli^T«^)(.i<KjL. m^fe i%-\'c^m 

D^yiSSJ) {ci:f9^feLf2o CtL^>cDmMi^l!jO^'?^- 1 ^(c^-To H 1 El 

ERc7)/<> K(i. 5^^«*^70, 000{^i£{c:N^ai$n/;o 

5^?»*^70. OOOJC^^m^n/c^ U •>^-^^^'t4^i#oC i {i. 

7 hT-7 >f -z^T^^ SASD (t°TXttiSJ) iiU '> 9 -oy^-^i^^ 3 - K 

^^/I'^tLfc t^D^ffl^,^T. 5^^a*^70, OOOCD^ >/-?^M^<3- K^^;U>ft$n 
/Cilc!:> ^®5^(7)SDS-PAGE^PVDFM'^'i'^X:$^ >y d -y -r ^ Ls PV 

3) ER<D}jSx)^it^r^ V<D^m 
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^\t^. (1991) 63:139 . A. Iwamatsu. Electorophoresis (1992) 13: 142] 

^m.^-^ > h U n >-30 (T ^ 3 >?±S!i) Tf«J100// ncjgi^L. \Q'20%rf. 'j T ^ 
^) )VT I KSDSm^^lcIfe^fTnCo/;^. K^PVDFM ($ U ^^TtiiiJI) 

iy ^ Vuy'u ^ y^'i^m. (Sartrius^^iM) tcJ;«9e¥L/Co fe¥$n/cPVDF 
M^O. l%Ponceau S {iyV^%±m /l^i^^T^feL. a*^70. OOOcD > ^ > 
Y^XJ]<OWLKi . O.SmM NaOHTflJife L /Co C n^ilTcS-T^ ^U^f:^ ^ ^ ;U^t L. 
>J ^;u:ii> K^^^^J''--t? (AP-I) : (niol:rool) itT" 1 : 100{C/<i:>E, 

XollU^. 30°CTrl6B#rBT5l;D$-ti-fco L/;»f;tit^7'^ K^?gi« A 985l!i/^ 
atB 2% -^^Si'fl: Lfc -Bondasphere 5//C8-300A (2.1x150mm, Waters) ii ^ 
Aicry^-TL. ?^ia^B{cKL2-50%O U— i^Ji> hTr3055-rB^. »5ti^0. 25 
ml/^^-TT^tli L/-C immh : 0. 05%TFA tK?^?^. : 2-:/n^-vV -;U : T-t 

\^^Y\))V=1 : 3 (v/v) ^'©O. 02nFA) o mtH^ tlfz^zT^ V ^2lAnmlZ 

n-eno h°- ^iii^^'ti. ^1=g>^0 7^>r >•>— :^i>if- (Applied Biosystems M 
ode! 470A) ^m^'X^mLfZo -T^XCDmihtltziz'- ^M^^i^mLfzl^^. 

wiT<Dm)^it^zf^ FT ^ y^mwmmiz^^^ntzo 

#l:Val Asn He Gin Thr Asn Thr Ser Asn He Ser Pro Gin (N-5fe4S) (gS^iJ 
#-t 5) 

#5:Lys Ser He Asp Gly Asp Leu Val Cly Val Val Gly Asp Ser (ge?ii#-^ 6 ) 
#6:Lys Tyr Lys Pro Gin Ala Tyr Ser He Val Gin Asp Phe Leu Asn Leu Asp 

(@e^«j#-^ 7 ) 

S7:Lys Thr Asp Pro Leu Phe Val Thr Trp His Ser He Lys (i y XgejFij) 
(S£^ij#-^ 8 ) 

1 ) XmRN A©gXfi 
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fzo mif^^WLtzm (Mfi28. 5g) {Cf^i*^^^^jDx./j:;&<«^?Lf*T^5^t»c{c L/Co 
L. #'infi!S®fS^6, OOOrpm. 155^Fa^. ^ySTrjs^ll^ L±m40ml ^iHlitX L /Co -t 
35, OOOrpm . 20B#Fb^. 25X-CM^L'^ Lfzo 'i^ ihnfztt^lZ9m\(DTE/Q. ZXSDS'^lju^ 

-cmmttzo zmy y -Ji^/^ o aTt.juj^mtii^^nU'otz'ift. 

-C4. 37ingO:^RNA^[s]i|X L/Co 

±IST■^#'^>n;AI^RNA2. 2m g^^ 3 t- -y i^' X - d T 3 0 (B^a y ^nU) 
^m^'X-^-zLT JVlzm^m^L. g(Dvo\y(k)\RM^mMLfZo 

2 ) iJ^'-r X c D N A ^ U -(Di^fiSL 

5 /z g®poly(A)+RNA^cDNA^;?£+ -y h ( "7 r ^l-v •> T«:^) ^fflt^Ts "7^ 
^T;U{C<i£l,v cDNA<^^^LfCo -&^L/;cDNA6^M-{l^ A^/-7 r-v^^iJ' i^- A 

{cDNA^l^yg^&^&ffli.^X, y T - V'^lF'iz^tfy^-, (.7. h 3 ^ 'J-:y^±m) ^ 
ffll^T^^°<y L. *^150:^pfu©i/-r X©cDNA5 -r -7'^ 'j -^f^fiJcL/Co 

'T ^5 U -^ItipsLTl. 6xlO"pfu/inK l60m\(DV-( XcDNA5 ^5 'J - 

cDNA-^>f U -CD^DNAliJi/lT^liCI^IIL/Co 500 u I coy r - (1.6 
X 10" pfu/ml) ^^fi(D^ a o;^^/^A/-r VT X ;l/T;l/3-;L/ (24:1) ^^JP^ 

= ;UT;l/3-;K24:l){Ci: <9f|}ft(±J L/r^fe> 7K^l;:5 ;tz 1 £D 3 MiS^^:^ h 'j '^7 A 
pH5.4?§?^i:l 2 5 /i 1 £Di^ y -;U;^j!ra;tT3t^ll>L. itm.'^^ULtZo CO^t 
m^TOS^j^^ y -yl/^^^TrzJfe^^^. 1 /zg/mlRNaseA (iyV'r^tm') ^^tSlQm 

3 ) XER(DcOHmn(DPCRmz X hi^^ t ^ u--^'/ 

1 -eit^>n/::»T)n ^k'^T^f- K©T i y ^BE^iJ (# 5 <h # 6 ) ^SJC i .y 
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5' -AARAGYATHGAYGGNGA-3' (Se?iJ#-^ 9 ) 

5' -WRTCNCCNACNAC-3' 1 0 ) 

5' -GTNAAYAARATNCARAC-3' (Se^iJ#-^ 1 1 ) 
^5 V-U12 5' -ARRTTNAGRAARTCYTC-3' 1 2 ) 

(R : A/G. Y : C/T. W : A/T, H : AXCXT. N : A/G/T/C) 
© 4 Mfl©^ 'J =i'7='^^ >7 ^ \y^^ K (^5^ V-U 5 ; 7^5 "7- U 7 ; ^ 
^-r^-u 1 0 ; ^^^T-U 1 2) ^giijM^^fiSISI (t:/5-< K^<'<^->X 
^Aa:^7^>'V 3 9 4 ) ^ffll^T^^L/Cc 

0. 5// gCOcDNA^ y 5 'J -t+'O^DNA^Jr 7 9 1 cD^@7K{C?§^ L. 1 0 
U \(D I OxPCR/<y:7r- (S?litt±^Taq D N A U ^ -5 - -tftc^{^) . 
8 fi 1 iD2. 5mM dNTPJC^ 5 -< U 5 iU 7 L < (lU 1 0 i U 1 2 ^-^tl^tl 
1 0 0 pmol,-r-3:ao= 0. 1 CDTaq DNA U ^ ^ - -tr" (S?@j^?±iSJ) ^JPX.Si^* 
» 1 0 0 /2 1 (h L. J£iTOJ;'^{cp CRSfG^fT^ck-^/Co SfS^S(i^<-4^ >^ 
>'Uv-fe|;^-:>- >T C R vXt^A 9 6 0 O^fflt^/Co 1 ) ^tt9 

4 "C : 3 0 2 ) 4 7 °C : 3 0 3 ) 7 2 °C : 1 5 0 lU 

^«9iSLTlT-o/cc SfCf^. Kmm.<D I bul^l 5 % ^ 'J T ^ yUT ^ KyVl/ 

o^mm^L. uvTTia^LT. ^n-€-'ni^iiii7&<i^.ts^ns 4 ob 
p i 4 7 b p(D^mmm^win^^^-r^<> v^xnoihLfzo mfj^^n^y'p^ 

ImM EDTA. 0. IX SDS) T 1 Bfe?§l±i L. D N A L /Co 

lEliRL/cDNA»r>T'^y5X i KpT7Blue(R){CpT7Blue T-Vector Kit (y/<y 
>?±iS!) ^ffll^T^ o-^y^'-Ls 'Mihntz-:/'^ 7. i Kp#5-1. 2. p#6-l. 2. 3. 
4, 5, 6, 7, 8, 9^^7fer-5-r -7- • -y-'i' :?;U . ^-^ ji>X • ^>y h dTZf 

xX7^A^±^-7^;U 3 7 3 A) <^ffll^TDN A£DBEJij^^^L/Co -e©i^m> ?f t> 
n/clii|isDN Al^^©^^^ v-Jt^^®^5^{i. # 5 fcJ:?>'6 cDSfrK-^k^-/^^ K 
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-7-U18 5* -AAGTAYAAGCCRCAACCCTATTCA-3' (Se^^'i^^ 1 3 ) 
-7-119 5' -ATCGCCRACAACMCCAA-3' 1 4 ) 

1 9) ^umt^^^'^m^m^'x^fii^Lfzo 

0.5 u g®cDNA-^-r 3^5 U -O^DNA^ 7 9 fi \ (Dm^Tki^i^mL. I 0 u I (D 
1 0 X P C >' r 8 )t/ 1 CD2. SmM dNTPtc y 5 v - U 1 8 iU 1 9 

n-€^n 1 0 0 pmol-f o&C/ 0. 5/z 1 OTaq DNA^: U / - -if ^tUK-M^M 1 0 0 
U \ tL. P C RRJt^^i'T^ci: o /Co SJSti. 1 ) 9 4 °C : 3 0 f^. 2 ) 
5 2°C : 3 3) 2°C ; 1 ^CD^fp^ 4 0 [h]^ f9 ig LT^T /Co RfC 

^feL. UVT-eta^LT. 4t^fi^{CliiiiS;&Atl^T#7^i*^540bp<Dlii>i^n-O/< 
> K^tO*3fcbL/Co mf}Vm^{t=y-y^ (^nV:^ l O l t±^) {CJ:^ 

^'^LfzDK Am^=^-f3 7.1 KpT7Blue(R){CpT7Blue T-Vector Kit^ffll^NT 
^CJ-^>rL. f#«^n/c>^^X^ Kp#5-#6®DNA©i£?i]^lg:^->-^i>-»f 

»fM->fL^y5^ HOT > Jmtin^^- KLT*5<9s iiiPsL/c^t^{C{d:#70»TM-'(b 

ERO c DN A»f>r*<:5' o-->r$tlTl^^:/^ X i Kp«5-#60. $iJI5g^^Ba 
inHI:fo=l:a'PstI(Cj:oTi2J^tB$nSDNA8ffK- (*^540bp)^|H]jR L. zfvi-f 
tLxm^^fZo iHlJiX^n/cDN A^fM-^^ ADN A^tSi/XT-A (Tv 

■7 r-v^^^T'^ >; -^;*cflillC600 hfl (-f > f h p x >1±i!!) iCigi^^-ti-. 

1 0 m g/m 1 OMgCU<^^t;LJ^i1fe^An/cii:S*^ 1 5 cmO ■> - Ptc ^ t^T 
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mm^l007im<D-:r3 - ^ ^W^fj^^-ittz'ik. -f-^f ^ > y >y > (Hybond-N;T 

/N-r r U iJ^'-f -fcr-->3 >m^i:«9^mL^c^>-:^f- ^ T'/i: i> o - > A ER23© 7 y 

5 fi g£7)DN AJi 1 0 X/ 1 C7) 1 0 xBcoRli3]»f/<-y r -^iJKSt^EcoR I 1 0 
iDX.. 1 0 0 1 i L 3 7°CT— %SJt$-ti-/Co JS/t^^g^ 1 ^Tt^ d-X 

y>'Vmrv^'1<t!jT=5^^ L. ^ii^2. 3k bcD/<>' K^t7JJ9 ttl v - > iJ' U - > 1 1 
-r?l-l 0 \ %±m.) {CctoTiaSLs DN A^^tr/gfj^^SiRL/io 0.02// 
g®<i> iJ'-pBluescriptll KS- (X h 5 iJ' - >t±il{) ^$iJPS^#EcoRI trl^JB^ 

MDN A/t?g^M^L. 2 // 1 © 1 0 X U ^'--lf^<-y ^T-iO. 2// 1©T4 
DN A 'J ^---tr- (^Sit^) ^AD;i. i^M 2 0 1 i LT 1 6 °CT 4 B^ralSfD $ 
•t±. C<DSfC?l^?lffS^ffll^T^)li®DH 5 a (4=^-m B R L «:^) ^W>%^^ 
Ltio 5 0 u gXm 1 T >b°-> V ^ 0 u g/m 1 I PTG. A Q u g/m 1 
X-g a 1 ^#OLigitfe2 5 m 1 T 2 %«^TOl&ltfe^f^fi5<: L/Co (sl^ifeJC JF^g 

— -^Tjs-^m^Mlf. 3 m 1 ® 5 0 // g/m 1 ©T > t* U LigitilT 3 

^ 9-\Zl^irh-nn^m:iZ-t^-f^:^l KpER23-l cbpER23-2(5225bp)^ff fco 
^ X i KpER23-l4o«ta'pER23-2CD:^fi5c^|^ 2 EUc^-^o 
5 ) ER^3- K-r>S n->®DN AmSK3?iJ©^^ 
ERCD c DN A*<i> n-— y^'^nxi^-Sy^ X = KpER23-l ipER23-2^ig^ni: 
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-r'5>i^Sie?ij^5fegB(c2ooi b p^-i^^ci^oR F*<^:aL. mm^coT i J 

3- K^nTi^-s tm^^n/co cor ^ y Mse^ij^K^moae^ijs-^ i (c^^o 

.hm^^^cta'T ^ y g?Sd^iJ0 7^-^^-^ (Entrez : NCBI) ^fflt^TffilnJI^ 

^^/A*-o/c^^^(Di5' >^->°^mT*)^C chJ&^Bfl'^^^-inio/Co 

1) ^ KpKVl-ER23©^I^ 

:m 3 ElJC^f ct -9 {C. 7^ U 7^ •7- • ^-tf ^7 .f /^X035S^^^- 
^— ^^tr^^xi KpCaP35J [J. Yamaya et al. (1988) Mol. Gen. Genet. 211: 

{C-f^^L/Co i^-t\ pCaP35J©35S^Dq&-^-©±/Jit^(C*,^^^7 o-^y 

u\.^MmtLfz. zti^izmmmsaizmm^mLfzo n^tifz^ u-xo^t^ 

/Co $ '^{CHindlll-ey^itLT. g »j^^K^)?5clSl^ffl ^T^fife L/iTSetc;^^^ 

5a {Cff^Hli^ L/Co ffi^n/c^^ a- ^fDnt^7!)M^@6^t7)>^^ X i KpCaP35Y (2837 
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5* -GGAATTCGAGCTCGGTACCCGGGGGATCCTCTAGACTCGACCTGCAGGCATGCA-3' (g£^iJ#-l- 1 
-5) 

5' -CCTTAAGCTCGACCCATGGGCCCCCTAGGAGATCTCAGCTGGACGTCCGTACGTTCGA-3' 
^1 6) 

±ie®pCaP35Ytcy y^fiJcP^O^- ^ -^mXi-^m^-X:. pBI12 

itLtzh(7:>) ^■f'yT.l KpCaP35Y035Syo^-i?-©ToS£OHindIIIS|5{4^^ 

-> >i(iit^47^-tr -y l>^#At-'S @6^-e. CtD^^X^ K^PvuI IT/i'fbLT^ pLGVn 
eoll03 [R. Hain et al. (1985) Mol. Gen. Genet. 199: 161]cD8frK- ^ h b' 
V-^liJc^^^- i T^-^-T»fL{C#:S-r5PviilIgf5{iTia»ri^. Bal31 

EcoRIS^J{iT•^0»f^^. iS5i^^¥m^bLfctcOT*^I620bp{cy^i:^BlTK-) ^^-(f- 

3 ^SfG-C^iSJifgL. cn^;^flimDH5a (Cjf^Sg^L/^o ?i "itL/c o - 
4^*Mig6^CDy^ X i Y-n^i^U^^^m'^^ (4828bp) ^f#/Co fF 

R£L/cpKVl^#-$iJ|5gg^^-e*'SBamHlc!:Sal ITr^jbL. imBi^^^Vm)n ( 
pEB23-lCDBamHI-Sall»r^^. ^2. 3kbp) ^ -5 •> g Z-tl^i^ 

KpKVl-ER23(*tj7. IKbp) ^?#/Co 

2) ERCD^^<i3Jgft^fflflS-CO— 3§6^M^ 

^m^?L}4{Cct -SER© ^^<3^||3MIJgT©-ii&^M^(i2Sa ^o:^zi[Y. Watan 
abe (1987) FEES 219: 65] ^— SP?^^ LTfT^<i -:> /Co ±ie-el^fi)c L /c:^^ X ^ K 
pKVl-ER23©DNA {i T ^U:^ U !C J: o TftSS L /lo — i§fi^^^CD/cJ6© ^ ^< 3^ 
«iiSBaflScDBK?#{iq^#«^©M«l^*BaBSW«AP^ (^^tbSS-t >^-1982) «C(iife-^Ta 

tt^{C2ppm 2. 4--:^^ 0 07 i y +->g1^^. 3X^^chO. 8»i^^) (C^gx.iA^, 3 
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^"cnm^mmmi^Ltzik. M^C^^m^ CeOOrpm, S^m) TIhIiIXL. l 
--tf'-r^yy^ (^^Ji^h^±m) . 1 % KU -tr^--{r' (I^^P^^ttS^) . 0.1% 

h 'JT--tf- (^itM^ttiH) . 0. 4M D-v>^ h-;!/ CfD7tJ^ISIit±^) HCIT 
pH 5. lizmmttz hOlzm^L. 3 0 °C 9 0 ^m^Jt^tya hzT^X h<^f^^L 
fio :^>ll>^ 3 [5]^«9ilt-C: tl^JilQ. 4°C©0. 4M h -yU-e^l^^SIS^g? 

^?K«9l^l^/Co «^^7Li4-0— So^fttil X 106coi^ffl8a^O. 8 ml®mm^?Lffl 

(70 mM KCl, 5 mM MBS, 0.3 >^ h— ;b) {C!^® L. 10 gc7)pKVl-ER23 
©DNAi^g-tf. «^^?Lffl + ^-^-y h (^<-Y^^>y V^±m. ^©^^0. 4 cm) (CA 

n. 'y->y<ju-*r- (/<-r?^5-y k?±^) ^ffl^.^ 125 ^iP. Boovcmm^n-^i-^ 

/Co toS^. ^N°x^y-;l/e^-v hTIHIlRL/;?^fg^^K±T305^:«tgL/;^t30°CT 
^D-^^jJ^"^ h 'J -t±^{w0. 2 ppm 2, 4-D. 1 0. 4M^ >— h -/l/^^ 

iDLpH5.7(ci^M) izmmmLfzo mm^^<D'i^. BgR^25°cT-^ii^g^SL/c 

it>i:^ (8, OOOrpm, 3 ^f^) TlslilXL. 60 /z 1 ® lii^iitSjfS (25mM Tris-HCl p 
H7.0. 30mM MgCl2 , 2mM Di thiothrei tol, 2. 5mM ^ rJ' fiffiiSt^:^- > '^7 A. ImM 

PMSF) ^tu^si^^r^T^juy^y ^ xi^mwLfzo m^ntzi^^aitJ^^} 1^ -m^ 

l^mtLX. pKVl-ER23(DDNA©nt)«9 {CpKVlcDDNA^^^<3ijiB8»a{C#AL/zftil 

ii±m(Dmrp'^m^MLfzo 
i^mmcot^^<^mmmf^^-i^M^iiLfzo 

^ h U ~ti:il!«-0.2 ppm 2, 4-^^:7 X 7 4-'>g^K. 1 0.4Mv>- h 
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Tift] - ^^m^ -^tz'i^^ -y ■\'-lylZTna-P.=^^tU^':fTJ h^^x h^lft 
^n-> (I 1, 16). ^tfiSiLT. ^mfi^tCpKVl^tSl^f 'Si^^^r'^S^BaiiS*^" 

2^D-y (c 2-1. c 2-4) ^n^'nmi^nfzo 

4) i«; i/^-^^n®^ 

XHfehilJ) ©^I^{*^Jong-Joo Cheong [The Plant Cell (1991) 3: 127] i^(D 

\,^X3- V^^Jl^LtZo 500 /t/1 (DT y-t^ mt^Wii^ (BOmM Tris-HCl pH7. 4, 
0. IM Saccharose, 5mM MgCh. ImM PMSF. SmM EDTA) ^iZ^ W-i^tlfz^^ 
>^N°^«500;/gJeiT) <^«g®L. 0 °C-e 2 ^PbT-T >%i^- h L/cife. lOOnM 3 
- K^^MLj:. >; ^ (TOCi/mmol) ^j!jP^. 4T-e2NrR3^-f 

>^zL^- h t/co -7 .y h^>GF/B (0. U JL^Uy-f i >7K?§?fif-emrBiJ£i 
±^31L/;) T-SJt;^fS^jti©L/i^. MO:)m%W^WL (lOmM Tris-HCl pH7. 0. 
IM NaCl. lOmM MgCU) TTSIeI^^L. m±.\zn.^fzWi^'{^'^^ii^^^-ti^ 
>^--e7^0 > h L/C (T^*:? > h A) o #4#M6^*S^{Cj:-z,i^#^|l^< 15] 

2i^Pa^>r v^^-^- h L. ±seii^ti©^i^^^T^AH>. nihntzmmmii<Dt/^ 

> h (Acpin)^3jcJ6/io nihtlfzi}^ > (Acpm)<t. ^mizm^'tz^t; ^ 
^ -t^-^m&m (mom) ^f1-»L/Co 

Mfi^jnj:*^^*<tl^^nni:*^ pKVl-ER230DNA^^A L/c ^^<3$ffljjST{i^ 

U •>iJ'-i©#^6^ni:*S^*<tl^$n/c (112^) o ctoT. ±MecDi:-9{cLT 
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/3 > — ^ 4it 4tn B'n /T^ -f ! t * V >T 


^-4- AT" 111. 


ISJtt 


2^ A L 7lDNA 


fSajS^ (fmol/mg) 


im. IB 


pKVl 


<0 




pKVl -ER23 


90. 5 








C2-1 


pKVl 


<0 


C2-4 


pKVl 


<0 


I 1 


PKV1-ER23 


150 


I 6 


PKV1-ER23 


196 



iCDfR^*n> < o;:)NCDlt!|^3{c4DUT-r"X?(Cfj:$tLT4o«9 [U. Conrath et al. (19 
91) FBBS LETTERS 279: 141. M. N. Zook et al. (1987) Plant Physiol. 84: 

520. F. Kurosakl et al. (1987) Phytochemistry 26: 1919. C. L. Preisig 
and R. A. Moreau (1994) Phytochemistry 36: 857]. i)^'^\(.^Wi%-t 

-SCM. R. Stab and J. Ebel (1987) Archi. Biochem. Biophys. 257: 416]o ^ 
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So 

^«,^Ba®i^fflSartCa"^^J^{iCa''^ffliJ^fflm7t^U-^- (Fura-2) ©T-trh^i/ 
^^>'U^^{* (Fura-2 AM) ^m^^X^Al^ <D o KMl'^LfZo 

. eOOrpm. 30fj>-e^BSS^aa6±?*^JiT/Co 2mIO ^ Z3i*ftffl^ltfe^to;i^ 

L/clSS*EBI}Slml^HXO. Iml®lgitfei4/i l©lmM Fura-2 AM ( 

^^-hLfio ^CD^. ^^^ll^i^i'P (eOOrpm. 30#) ct i9 2inl ©i§itil-e2lH]i^fflBa^ 
^^L. j^ffliart{C|XDiAtn^j:*-o/;Fura-2 AM^ «9 1^ V ^ o ^^L/cigS*ffl 

IZ^LtZo ^iSrt{C^«9iA^n/cFura-2 AMCiJ^fflSart ^X-r ^ --trfc J: *5 ^J^7K5)• 
)P^§t^ T Fura-2{C^'(k-r -S-o Z0:>fiir&-2^<m^l^l^C&^* tl^-^-t ^ Z-tlzJi-oX 

^-^-xm.WLUi}<y^. m\-^LfZo 50/xl<D^'JUtf > ^ - (Img/rol) 

:t >7K'^i^mmm:imtinLx^±^m^m^^izm^L. mmmcA^' 

iz-D\.^xh±mtmm<Dmi'^xmmiHw*-mm(Dmit'^m^tzo ttzWiz. gijo 
Kimm^tLx^^ x^m^mc'Di^xh±tEtmm(Dmi'^ mt. mmm^(D 
'&c^izt$^-( xmmm<z)mm^mmLtz:> ^un-^tzo 

:5^-f XSfflSafflcoJ^M^^Ii-lTt-ie^ (NaHzPO.-HaO 75mg/ml, KH^PO^ 170mg 
/ml. KNO3 2. 200mg/inl, NH4NO3 600ing/ml. (NH4)2S04 67mg/inl, MgS0,«7H 

2O aiOmg/ml. CaCl2 2H20 295mg/ml. FeS04«7H20 28mg/ml. EDTA'Na? 37. 3 
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mg/ml. KI 0. 75mg/ml, MnS04MH20 10. Omg/ml, H3BO3 3. Omg/ml, ZnSO^-TH 
2 0 2mg/inl, Na2Mo04»2HzO 0. 25mg/ml, CuSO. •SlIzO 0. 025mg/ml, CoCl2-6 
H20 0. 025mg/inl, Inositol lOOmg/ml, Nicotinic acid 1. Omg/ml, Pyridoxin 
e -HCl 1. Omg/ml. Thiamine»HCl 10. Omg/ml. Glucose 5g/ml, Sucrose 25g/m 

1. Xylose 250mg/ml, Sodium pyruvate 5. Omg/ml, Citric acid 10. Omg/ml, 
Malic acid 10. Omg/ml, Fumaric acid 10. Omg/ml, N-Z-amine 500. Omg/ml. 

2. 4-D 1. Omg/ml, Zeatine riboside 0. Img/ml. KOH TpH5. 7(z|^M-^-'S) o 

^nU^-'ofz (H 4 SI) o CCD^^mit. *^®^?£{Ccfc oTER;:><r;b:^ >^ U 

x':kcfz:x.\} ^^'^-^M^^x^'^it^m.<Dmt^tm.'m-^tif^t--ofz (^bed o 

^ ^' i- )V\i^mm^\z.mLX\t^fz^'m<DU'^ii<p <.n^ tlX\.^ ^^<^ 

—ot-r^^mjt^^mmoij }=:iznLxm.m.i^^7r.-tm<^(o^m^<'sjmzti^tm 

$ S o 

1) izmmX'(DJ^V iy:$'-m^ h';^ ><D^m 

ak^SfiOfp^^^i-^ > K^<^5r^;KttS!!OProtein Fusion & Purif 
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ication System^ffl V ^TfT^i: o /Co pBR23-l^^^fCffl<.>TPCR^fT^cj:C^. m^U 
i6M*nLTfc§. KpMAL-c2 - > ^''^ > K^<'1' ^ 5 ^t^ttili) tc 

V-U35 5' -ATCGATCCATGGTTAACATCCAAACC-3' (ie?iJ#-§- 1 7 ) 
^^-r^-U36 5' -ATGGATCCGAATATAACTGGGAGAAC-3' (Se^m^ 1 8) 
y ^ >r ^-U37 5' -ATGGATCCCCAGCATGGGGTAGGAAG-3' (Be^'J*-^ 1 9 ) 

^ -^-ms 5' -TAGTCGACTACTTCTCCCAGTTATATTC-3' (Be?'J#-^ 2 0 ) 
^5-r^-U39 5* -TAGTCGACTACTTCCTACCCCATCCTGG-3' (iE?iJ#-^ 2 1) 
:/5-l'^-U40 5' -TAGTCGACTATTCATCACTTCTGCTATG-3' (0e?iJ#-^ 2 2) 
^^'f^-U41 5' -ATGGATCCGCCCCACAAGGTCCCAAA-3' (K?iJ#^ 2 3 ) 
^5 -7-U42 5' -ATGGATCCAATGACTCCAACACCAAG-3' (Be^iJ#-§- 2 4 ) 

0. 01 u g£DpER23-lDNA^ 7 9 // 1 (DM^ykl^mM 10/zl®10xPCR 
/<-y7r- (±Mi^a:^Taq D N A 'J > ^ - -tr fC^f^) . 8/^ 1CD2. SmMdNTP 
{C7"^^T-U 5<J:U7t5L<(iUl OiUl 2 ^^tl^'ti 1 0 0 pmol-roSiO' 
0. 5m 1 ©Taq DNA^^ U ^ ^--tf (^^gitti:^) ^^JD;t«i^* 1 0 0 1 i L. JSi 
g^ItCT PGR S^^fT^i -3 /Co iKJ^^^g{i^^°- + y:^)\^^-%±m. - > T 

>y p c R vxt^ A 9 6 0 0 ^m^^fzo i ) 9 4 r : 3 o f:i>. 2 ) 5 

5 : 3 0 3 ) 7 2 °C ; 1 1 ) 2 ) 3)^30 lil^ <OMLfzo K^'^. 
1 5 // 1 <&$iJPSS^^BamHl<tSalITt?}I^L. 1 %T :79'd - xy•;^mm^»J{C;&^(t 

L/Co mfJi^\STniii^~->^')-y\l (.^<-(^l 0 1 ti:^) {CctoTtoML^ D 
N A^^t;;^f^<&[5]JiXL7'Co [hHIX L D N AIK^>t-^-:/5 X ^ KpMAL-c2<DBamHl -S 
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^n^'ti<D:/^xi vt:mALtz±mm^ im. mm^m, (log/i h';-7°h> : 

^•7'=i^±m. 5g/mM^mm ; ^■rzi^±^^ Sg/l NaCU 2g/\yVr^m. lOOppm 
T>h''>';>) -eHUiSSL/ii&ll/SO. 4ml<^40inlCD^^:^Jlfe{I^jtra L. 00600=0.55 

:^Pffi^3g^il^5^SiT[Hli|X^. ^5fe^^<'y7T~ (20inM Tris-HCl, pH7. 4. 200mM NaC 
1, ImM EDTA) trS^^^^J^L. jSWMftlS (15l:l>-r-:3 2 ^Pal) TUfflBS^SS?^ L. 
*l^eiJK0.25X ZW3-12^j!in^ SO^FbI 4°C-C= ^' ^ ^- h (10.00 

0 rpm. 5 5^) tcJ:0±?t^[HlJlXL. i^^mwmYM.^m'rt^nfz.. Pai^ilS*^ 
3) 

(mM^bfi£Xll«:SS) ©^^f*:^Jong-Joo Cheong [The Plant Cell (1991) 3: 
127] <^tD:^r;^{ceifel>^fiJcL/Co mz.. i/^-i^^ i 
^ >T^ffll^Ta- K^<>'l'L/Co 500 jc^ 1 (DT y-t mf^^i^ (50mM Tris-HCl 

pH7.4, 0. IM Saccharose, SmM MgCh, ImM PMSF, SmM EDTA)4'{:;^ miotlfzU 
S (:^ >^^*i^fi800/fgJeiT) ^!R/SL. 0 "Ctr 2 ^FhI^T >^ ^ ^- h L/c1^> 10 
OnM 3- K^'^^'WbJ^'J ^ (70Ci/inmol) ^iJQ:^. 4'CT2 

I^Fb^-T h LtZo 9'y h-7>GF/B (0.3%^>U Ji^UV-f ^ VTK/g^e^Tl 

^FelJeiitoSL/^) TRJt^^?^^j«iiL/c^s SmlO^K/^i^ffi?^ (lOmM Tris-HCl 

PH7.0, IM NaCl. lOmM MgCh) "Tr 3 InliJfe^ L. m±icmr>fzmmmi^^if >^ 
-ij^>^--T:iJ^yhLfz iii^yVh) o ##^fl^*S^lc<fc S^W^I^ < 

o'CT 2i^FB^'r h ±ie^I5I^<^)aJfF^^T^A^^. ^it>n/c^^^l^^tt 

ctS;^'i7>h (Acpm) ^^J6/Co If'^nfc^^'t/ > htlft (Acpm) i> ^l^tcffli,^ 
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6ia) o cfc-oT. ±ie©i:9(CLT?f «^>n/cjte^{iJiU ■>i^-*g^^t4^?#o 

in Fusion & Puri f ication System^ffl l^T^T^i: /Co ^ 'J '> ^ — > 

r^3-f K^^'-r^^XxAtt^T^vl/S 9 4) ^ffll^T^fiJcLffll>/Co Zf'p^rr- 

U36 5* -ATGGATCCGAATATAACTGGGAGAAG-3' (SE^iJ#-^ 2 5 ) 

^■5 V-U39 5' -TAGTCGACTACTTCCTACCCCATGCTGG-3' 2 6 ) 

0. 01 p. gCDpER23-lDNA^ 7 9//! <D^@7K{C/g^ L, 10/^lOlOxPCR 
^< -7 r - C^mm±mi(\ D N A ^> U y 5 --tr JC^M) s 8 // 1 02. SmM dNTP 
{C^^-f-^r-U 5 iU 7 t L< (iU 1 0 i U 1 l^^tl^'n 1 0 Opmol-roS.a' 
0. 5// 1 CDTaq DNA^i? U ^ ^--Ir" (±?@ity:^) ^iB^M^ 1 0 0 1 i L. Ji-l 
T®^^I(-T P C RJ^ft^fT^i: /lo 

]5;£:^g{i^-?-^>j^>'u-r-y:ia'::^- >T >yp c R i^xT^A 9 6 0 o^ffli,^ 

/lo K^^^mt 1 ) 9 4 °C : 3 0 2 ) 5 5 ^ : 3 0 l^l-N 3 ) 7 2 "C ; 1 55- T' 
1) 2) 3 ) ^ 3 0 Si^^Ji^L^Co JSJS^. 1 5 // 1 ^$iJPSS^S-BamHIiSallT 

0. 5;t/ g/m I ©a^bJ^^^^'t/ 1 S^ral^feL. UVT-etS^LT. # 

U->1I {y<^:^\ 0 1 itili) {CctoTMSL> D N A ^^tTTgf^^lEliK L /Co 
©Id L/cDN A^K-^T"^ X i KpMAL-c2(Z)BamHI-SaIlSP{4{C:^ d - ^ > i:^- L ^k: 
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-f^ X ^ K^#AL/c:^l»S^ 1 Bfe. ^Ml^itb (lOg/1 h U >^ h > ; ^-7'^%! 
5g/lS^«ttll±li|^ ; 5g/l NaCK 2g/iy K'i'^i. lOOppmT > ti •> 

'J THtji§#L/ci§»fSl50ml^l. 51®^%^^itll{C^.SnL. OD600=0. 55{c ^ 

^T^cko/Co :^)ji®^iS-i:>55-Bt-el5]iR^. 55t?^^<-y -7 r- (20mM Tris-HCl. pH7. 4. 
200niM NaCl, ImM EDTA) Tffii*^^-/^L. (ISI^-To 2 ^^PbI) -<?*fflSa 

^^ifco *&MSatiE. Harlow <hD. Lane [Antibody (1988) rJ-;UKx-/'J> 
^•^N-^s-y:, pp. 53-137] CD:^?£{Cti!£l>. T 't; XgfiJ^JC 2 iHl^J^^f^P^lT^i ^ 

J^. yoT^^ >A-tr7 r o-X ("7 r •> Ttili!) (0. 1 M 'J h U 

•^^A pH 8. 0-eiT:<*^*§^ L> 0. 1 M ^Ji>S? pH 3. 5T?§ai L/Co ) LT6t<* 

3) ^ ^ x^mmM'^o^mi^ 

Fb^) L/cyi'Xd^ll (Sfis 36g) {C47mlCD?Jc?^/< y 7 T - (25inM Tr i s-HCl pH 
7,0. 30mM MgC12, 2inM di thiothrei tol, 2. SmM sodium metabisulf i te. ImM PM 

SF) ^Jtax.. "1-^) y'p'Wyy-'^^^^^^^ X\.fz\^. ^L-'ri^^\^^^%m 
L. ^S^iii5^©i*ra:^'#/Co If ^nfc^HM^^^lmlcD^K?^^-^" ^ r - (10 
mM Tris-HCl pH 7.4, 0. 1 M sucrose, 5 mM MgCU. 1 mM PMSF, 5 mM EDTA) 
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(^M-fbeJcXHHI^) i7)t|^i:f:;^JonE-Joo Cheong [The Plant Cell (1991) 3: 

127] ^(Dyjmicm'^f$.Lfio Kkiz^ j^^j ^ ^- i yo^m^w^^ 

i yl^m^'XB- V^^JlLfZo 500 //I (DT -t mmiWji^ (50mM Tris-HCl 
pH7.4. 0. IM Saccharose, 5mM MgClz, ImM PMSF, SmM EDTA)43{1. ^ XTM 
J^®^ (100// 1. 820/ig) ^mmt. 0 "CT 2 NfPbI^ >4=-^^- h L/c?^. 714n 
g(143 nM)0 3- K5^>'l'^k:ii 'J ^ (70Ci/mmol) ^in;is 4 

°CT- 2 ffi^ra'l-r > + h LtZo "7 «v h -7 >GF/B (0. 3%^> U P >-r i >7K 

7§?^-riB#rQliitJi4!aSLfc) -t:-SJt^/g?S^jiiii L/;t^> 5inI®^K?^ilt^fi?^ (lOmM T 
ris-HCl pH7.0. IM NaCl. lOmMMgClz) TSlsl^y^L. J^±{C^ 

>^-T-:^'t7 > h L/c (^-t? > h A) o ##^fi^*S^{C ct ^f^^^ 
l^</ci6. iHl L:i^->7">'KCJii^l00f$« (75 //g, 15 //M)® n U •> :5' 

LT. 'J •>^-®ft:b<9 {-^n-e"tL3. 6. 7. K 10.8. 14.4, 28. 8// g 

j.-^.^^^- (^7g|) „ 28. 8/zg(^trL{*:-e51%fiJ:. 'J '>^-®^^ 

^{iM. G. Hahn^>0[ (1992) Molecular Plant Pathology Volume II A Practic 
al Approach, IRL Press pp. 117-120]:^^{c L/c*<o /Co 

u v^-ig^ xcst-rsffi^trt^^-etL^n (o. k 2. 3. 4. 10. 20 ug 

/25// 1/Tmi=fe) R?>'*fM<!: LT^-SS^f^OdsRNAaseT-^xSpac Uzn-t^mm 

m.i^'tti^'n (4. 10. 20iig/25ui/=¥-mim x=fmxnmmizmTL. 1 
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^-^3iT=^»$n'5"7 r h T ■> >a<£-100% i LT. ta^^^^toL/cl^ 
■fe^'h-Tr^L/c (^8^) o i?''1'X'^mitJC^/c«9 20. 0/zgCD:i^U ->^-^^ 
*fM©pac ltrLi4^-^{i^WX^mm^/c«9 20. 0//B^in;tTt-7 r ^ hTU 

KpBll21(Clonetech1±i!i)^ti]|5B®^^BainHIi:SacITt^]Wf LT> S 

— >'(7)4';;{>N t> g&tjoT'-^ X i KpBH inker^^#fCo 

5' -CTAGAGGATCCGGTACCCCCGGCGTCGACGAGCT-3' (B£?ij#-^ 2 7 ) 

5" -CGTCGACCCCGGGGCTACCGGATCCT-3' (Se?iJ#-§- 2 8 ) 

'Mihtlfz-/3 Xi KpBILinker©;^ 'j ^^^-^-ifW ^7 '^7 ;l'X035Sy p ^- 
^ _ ^ y y< ij v-^j^g^i^OiJ' - i T^- :J^-c^>PBKBainHl-Sal DtCHtJii L/c3$AitiE 
^^If A-rsC <i:{c<t<9. ^1^'^O^Affl'<^ iJ'- (pBI-ER) ^^#/Co 
2) pBI-ER©Ti^'n/<^ 7^ U A-v©^A 

Agrobacterium tumefaciens LBA4404 (Clonetech1±^)^50inl(DYEBi#i& (1 1 

^fzK> ti -^i^X 5 g. mn^^X 1 g. h > 1 g. -> 3 *l 5 g> 2mM MgSO^C 

pH7. 4)) dfi^SL. ZBVCZmra^m'^s l^SfS^a. OOOrpm . 4°C. 205^©^^ 
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'\j--^mmLfZc lOml© 1 mM Hepcs-K0H(pH7. 4)T3 l5l;8t^/c^^. 3 \s\\(D 

{CAn. JiU^:^ h D '-f^ •> 3 (Gene Pulser; BioRad^liS!) <&ffll>T 25 

//F. 2500V. 200 Q©^#•Z:•m^^'^>'^X^^^<j■. ^5 X i KDN A ^T^'o^< 

OC^ltil (1 h U y h > 20 BI^Ji^X 5 g. NaCl 0. 5 g. 2. 5 mM K 

CK 10 mM MgSO., 10 mM MgCU. 20 mM ^■/bn — X. pH7. 0) 28°C-C= 1. 

5B#Pe1|f^gl§ft L/Co ZCD^mm 50 /il^. 100 ppm©7^-^^>r •> >^^i; YBB 
1.2X) ±{::^^. 28°CT 2 B FallSS L /lo 
fi^>n/-c=i o^-e^;{)Nt> •> >:?Vl/r3 n^-^j^O'. ^(D Z2 u — -t^ i^T )Vti ^) 
m-V/^^i KDNA^I^^L/Co C^y^Xi KDN A^iiS^/d:$iJpg^^-e?^ 

y^Xi KpBl-ER^^^T^/>'S C <!:*^5t^>T^/Co C ©Agrobacter ium tumefaci 
ens^Agro-ERi B^^No 
3) ^y<:n(Dmn^^ 
±ie©S^Agro-ER^. SOppmCD^:^ y'-r v >^^t;LBfgi*:igitllT-28°C. 2 B#Fa1 
-pi^SL^Co :^»?^1.5ml^ 10, OOOrpm. S^mM'bLXmm^. ti^-?^ 
v>^^< /ci6{c 1 ralOLB^itfeT-^^L/Co St^ 10. OOOrpm. 3 ^^ra^^^.i:^ LT^ 
1.5 ml OLB^ifetlll!^® LM^ffl^?Si: L/Co 

•> - Ul^OMS-B5l&itll ('O f"— > 1. 0 ppm. -Ty-^Vly 

i^K 0.1 ppm. S.?>'^^ 0.8 X^^t;) ( Murashige, T. and Skoog, F. Plant 
Physiol., 15: 473, (1962)) ±{C. -7 -y hv> No. lii*a ( 0 7. 0 cm) 
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immm. smi\^<^mmT- 25°c. 2 bpb^^hl/io 5> 250 

m^LtZo 250 ppmS-O'^-^v-r -> > 100 ppm^^i; MS-B5i& 

- hm&t^^isfzo lOBmmm^k. #?iL/c'>^- h^^^7^5> 250 

PpmS.CK:^^^-!' -> > 100 pprn^^O MS-HFi^lt!l JUT "f—y^SLV^i-y ^ 

Ms-B5^ife) iz.mmLfzo losm^m^ik. m^Ltziya.- 

50 ppm^^^tr m-\\?mMlcf^mLfZo 

:/^^-e-ERl 5' -CACCTTCAGCAACAATGCTT-3' (Be^iJ#-^ 2 9 ) 
r-5-ry'-ER2 5' -CTATTCATCACTTCTGCTAT-3' (Be?iJ#-^ 3 0) 

7^7•:^v-r >'>it'l4Oi5'/<D;0-.^DN A^^atil LP$LfCo 7 A D N A ©JfittJ 
}4(lJ£(T©ct -9 (C|f ^i:^ /Co 20mg<7)^/<:i ©11^200 l©ttdi^< y r - (0. 5M 
NaCl. 50mM Tris-HCl. pH 8, 50mM EDTA)c|3-e7'^ X f- ^ #-^5^5?' L. 205^^. U 
f^;l/t°o'J K> (¥1^5?-^«404^D h >) ^60;t/K 105^ SDS^52 ;t/ l;tin;i. 
65°CT305^PBlAa^a-r^o 5M B^K?^ 'J 'i' A^40/z I^JD;^. ^KJi{C3055-Fh1^ 

ffi^^o ^^C^^^-ilt-Ti^^lHliiX L. 180/z icD-r v^o t°yUT;H3-yU!CTi5t;^ 
i LTDNA^lHlilXL/Co 70«i ^ y -yl/T^y^m. 150/z lOTBygy^ (lOmM Tris-HCI, 
pH 8, ImM EDTA, l//g/ml RNase A){C?g)^LfCo ^DNA^f^^lyuK 7 9 1 © 
mS7X{C. 10//lO10xPCR^<y-7T- (^^iitttmaq D N A U ^ ^ 

— ^^\,zm¥^^ . 8 1®2. SmM dNTPtcy^ -r -<'-BRliBR2^-en-e'm 0 Opmol 

0.5// l©Taq DNA^i^ U 7 ^ -^r' (^^iitfel:^) ^j!)nx.g^lt 1 0 0// 

1 its Jt^T©<=t 9(CP CRSJt::^lT^io/io Sf&^Mti^^'-^^iVl/v-^liJl 

':>->T>yp CR ■>X7^A 9 6 0 0 ^ffl^,^/cc tt'". ^ttSJS9 4"C 

5 "Pf^u-f^ -o tzm. 1 ) 9 4 °C ; 3 0 %1>. 2 ) n± 5 5 °C : 3 0 3 ) # 

S7 2°C ; 1 53^©i^f^^3 0 ^UKlMLX'a -^fzo ^.^k. SfCfgO 1 5 // 1 ^ 
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m 1 CD^^bi^^-^ 1 S^Pal^feL. UVTTtl^LfCo ititi7&<^i®^ 

^/OO^^IOOx^ l©?Ki^Lfc?fttb^< y 7 r -(0. IM Tris-HCl, pH 7. 5, ImM PM 
SF)4^T-^^ «y ^^Tfi$?3^L. 3 X SDS-pageiJ->yyl'/<'y ^ T-(30»;r 'J -b 
U >, 35^ /g y yU^^ h y ->'U, 3JJ SDS. 0. 19M Tris-HCl. pH 6.8. 0. 0015^ 
BPB)^50/i iJtax.. \0QV^-5^mi}U'ULfZo ifttbL/cMSS (12, OOOrpm S^^Pb^. 

is/i:^5^mL/c±?s) ibui^sds^^v T ^ ji^7 1 \''mm.mW]'^iTUKK pvdfm ( 

2 <;>:la^4^i LXiK-^^ 7.^m^"ayv > • T ;l/ 7^7 'J 7 ^i- X ^ r ^--tr-^tSiia 

Mmm^jt^^m. :fj\im\±mm^nf^'^fzo 
mmm e xERm&(Dm^m^mm^tifz:$' ^<^mn^^i^. Rz/nmt txm 

M.^^xf^'^LfzmmwcDm^mmxw^m^. it^mM-t^y^ 

^<J: -9 {C-r^o C C{cv<.y :7 7--/^?^ (3inM Sodium Bicarbo 
nate. 4 mM Sodium Acetate, pH B. 0)izm^ L tz it^^ ^ ^' Jl^ti iy ^ — i 

/S-D-glucohexaoside) [N. Hong and T. Ogawa (1990) Tetrahedron Lett. 31:3 

(D^^unLmmizm^mn^'^. ^^=^^<:'jioMm'i^mximmm. smm 
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m^mmt. ^nizxKimmmz-m^m^-t^y T ^ hr u^yycDmmut\ 

mmm 6 xERm&cDA^mtmm^tifz^ y<=jmn^^i^^^m-t ^ c t^. 
xh^m.'^^^w.Lfzo 

1) :5'^<3=^^®(Phytophthora nicotianae) 'S^Stit'tt 

{C^L. 2 6°C4 HFbI^^L. mm±^iZf2:i}<'ofzm^(D^^^^^:2j\,^7f.- 

1 ©Pir-fo, ^iafc 1 O^tsi^^^mt-S 0 I5]i,T. iHliilNR^fjcD^i] L 
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113^. (P. nicotiana) (citf ^fitnlii 



^^<^^^ P-1 2 3 4 5 6 7 G-1 4 6 7 8 9 10 



iSirCttt^iJc 0 000000 0 10010 1 



^^<nm^ ER-51 55 56 57 GxER-10 11 16 24 28 34 38 



i&in.i&m^ 0 0 1 0 2 4 2 1 1 2 2 



P: PB1121 (zi^'hn-^U) 

G: ^'JVtf'^--t'mmi$''<^ 

ER: ER^^^^<=i 

GxER: ^'JViJi---^\ ER^m.^^ 

^LTi^'SM) X'itmm(Dmfi^^v^ii::K^mm^tifz(DizML. ERt^'j\^ti-r 

2) ^/<nl|Jff^ffi(Rhizoctonia solani )C*f^ -Sffilatt 
t^-?.:^^^^?®^* (Rhizoctonia solani: AGS M strain, i^^iz^'^^^^ 
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h^X=2 : 2 : 1) tO.5% (w/w) . OHJ^TM < L . ^U.m=?-^m^'fz. 
3) ^^<z2^^m (Phytophthora nicotianae) <DM^=f^m^^fzt)\iM^U.f^ 

:^L/-ct®) ^25inlto^. 25°CBg||T-e3BFa^^SL/Co -> - iifj'^® 
ffiiJ^CD-7.y h*<?f^^$nTi.^^Cch^5ilSL. iglfe^itT. ^hUTK?^?^ (ImM KC 
1. 2inM Ca(N03)2, 1.2 mM MgS04, 1 mM KH2POO TS^" L4[h1 v -y h^^?%L 

-cisv. mmT-cm^^^y h(D^m^<^^^m-r^tr-i&BtkmLtzo ccD^m 

m^^tf^-^fzo ^<Dx^izLxmf$LLfzm^^w:^±mmihm.^mA.x. i5°c. m 
H^T-r2-3B#rB^g^SL> -\'^mcDm^^mf^^mmLfzmz.z.n^m)RLmmm 
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Ltzo -y Ll^/;±{c. ^^t^i^i^^'^Am^ 

cD^${ct^»f L/c-> 'J 3 > U >r^®-ti:7^c^. m^Tm'M}^ (3-5 x lO^iS/ml) 
100// l<^-7-r u f'^^v h^ffll>. V U Z3 >ij v^^^'rtfC^^Jtaf -5 C tJCctoT 

ii^*<^nfc fc<^^3. 37. 5%t T-^2. 5. 50%^T-^2. 75%^T^K 75%ii>l 
1^4^. iJ'/<=3^^ffi (P. nicotianae) ©iS^^JCi^f 



^^<i3Mi^ BY-1 2 3 4 5 6 7 8 G-1 2 3 



*£ta14t^l^ 0 0010000 200 



i5'^<:3lt4^0 ER-1 2 3 4 5 6 GxER-1 2 3 4 5 



4 1 3 3 2.5 3.5 3.5 2 3 3 0 



BY : (n>hD-;l/) 
G: ^'/U;^:h--tf^^rJ'/<3 
ER : ER^^^^<3 
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1 ) XmRN AO^# 

^^^-C h-Uik^Lfz'^. i^'JVij±--tf<D^m=^mmir^m^T:\ U. Vogeli [P 
lanta (1988) 174: 364] •^>©::^i*{Cii£l W > y >^48^Fh1-31^ U Vi^M L fio 

C0^iifg-r>y>^^°':7y-J:«9^ RNA2. 35mg^ L o 

±s£Tii'in/c:^RNA l.Omg^Oligo (dT) cellulose ("7 r i> TttM) 

2) -r>y>cDNA^^y5'J 

5 // gCDpoly(A)+RNA^Tiine Saver cDNA^^4^ y h ( 7 r .'l^^ > T ttM) ^ 

-^-^ffll^T^ cDNA^^fifeL/Co L /ccDNAIK- 
K-ti ^ A r - ^ - A gtlO(X v->y:iS!){cT4U:^'--lr' (^M 

>®cDNA^ 7^5 U -^{^fiJcL^'io 

3) U -^^'i^'fflT'D-ycDfpM 

B. V. Edington [Plant Molecular Biology (1991) 16:81] bjCDijo /i-T 
y ^'Jlt>± -•\fcdm^ a- :=.>^'(Dm^izm-D^ . PCRy^'T-^-^j^ML. -tr 

-r -7- : 5* -CAAATGTTGTGGTGAGGGATGGCC-3* (ie?i]#^31) . T^^-trV 
xy^-rv- : 5' -AAATGTTTCTCTATCTCAGGACTC-3' (ee^iJ#-^32) . Sffl©::^^ ( 

l^. RT-PCRtcJ: -oT^iJ>?300bp©PCR»fM-^lfT. Ctl^pBluescriptSKI 1+ (X h 
^^>^->y:) ©EcoRVigfJfefCif n-j:.>r L/Co cDNA^^trU. lmgO:i: 
RNASlO^O. 5mgO^ ^- (^?SitttSi!) ^ffli->/co if"/ 

i:7D->:/^Xi h'^(D^ h (0. 3kbp) ODNA^SB£^iJ^^^L/cMm> 
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B. V. Edingtomi (±12) L ^'>'U:0 ^ --tr cDNAi (s] — O t ©T*) C <t 

ib<QMi^-tU'yfZo CO-f^Xi KDNA^HindllliEcoRITy^^bL. T a - X 

4 ) ^^-r ^*-r -i? - •> a xcct 5 ^5 u -ox :^ u -j^ > ^ □ — ^ > 

l^ixXT^A (T-7>-f Atti^) ^ffll,^. -7zi^T>'U{Cti£oT[a-32P]dCTP{CT 

2) Tf'PiSjL/c-r vyvcDNA-^-r:/^ U-^ASi®C600 hfl (>r > f h n i 
>ti:^) {C^^^-tir. 10^lg/Inl<7)MgCI2^#t^Llgltii^Anfcil^^l<?15cm©•> i- 

neScreen(+) ; NEN7"^:f^>a:^) izy' a -y ^ :y LtZo 32P-dCTP-t=^ISi L 

— -tfc D N A 8ff ^^"^ ^ O ^ >y U > ii^SlS^ -tir^ :t- h^v'^J-r^^^xf 

100 7 r - ^ D - y^mtzo 

A^^5A:$^V-y C/Dy^^'tlM) ^ffll>T A :7 r~ v'DN A^ffliaL/Co 5// 
gCDDN A^EcoRIj^-fbLTs 1 % T d - X y L. *^1.2k 

DN A^^t;/§?S^EJtXL> ^i^' ^-pBluescriptll KS+ (X h ^ i;' - >tt^) 
OEcoRlSP{4(Cif y a--=->^'L/Co 3^^X= KpPG10^||fife^l^l3S(i^-ro 
5 ) ^ > > ^ JV:/j i- --tf^ ^ — Vt^^ D- >CDDN AJ^SSB^iJO-^^^ 

)\^ti±--^(D c DNA*<^ o-^>r$nTl^'E>7'^X i KTlJ^t^ + n i> 
J^>Xffl7=^>f U-->3>4--y h (^MitttM) ^ffl<-^T. {i(r200-300bpri{C 

N AJ^SiE^iJ^^^L/Co ^©DNAiSSge=^ij^Se^iJ^<7)ie?iJ#^33{c^t-o ^ 

©*$m> ^CDDNA»?>t4J{C{i'>^?':^;H£^iJ<i:^ll^tlST i ^ ^lE^iJ fC^t^G^-S 
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i^SSE?iJ^7fesS{C993b p «^ ^j: S O R F L. 32mm(DT i ^mti<::3- 

f#i^n/cDN Al^Sfie5^ij*M^M^$tL'ST ^ y B^ee^iJtiBLAST Protein Search 
T?1^^'L/c<i:C>5±< ff^©Be^iJT*^;. JiilfjB. V. Edington [Plant Molecula 
r Biology (1991) ^tm'^ LfzT I J t ^' )\^W.mz.^fz 

55-^l^l^^cSR5^^it^^-2>i49%c7)tg|H]t4;!>^*><9. Y. Takeuchi [Plant Physiol. 

(1990) 93:673] ihtm^Lfzy-( xi*®T i J mw,n t\t±mT:^\%(Dnn 

1 ) 7*5 X i KpGST-PGlO^^ 

^^'/W^^Tt-VS >x:7i^--{f'^^^:^^- ("7 r >'Uv ->Ty:^> pGEX-4 
T-3) (DTmz^ y¥yCr)Vt}-)--'^(Dyy^}\ymn (N5t?©Met(l)~Val(21)) 
^W^^fz^^^-( y-7 U- ATo^Aif •itl'Sxt -9 ic. PCR-b -7- : 5' 

-GGAATTCCGAATCTCTGGGTGTGTGTTAT-3' (Be^iJ#-^35) . T y^^zy7.-f=^ ^ ^- 

: Mi3U^<-xi/-^ j^>x:/^-r-7- (ge^ij^-^36) ^ y\^izo :L<D-f 

^-Yv-^ffll^T. 0. lmg©y^X^ KpPGlDNA^-r h i LTEX-TaqDN 

A^^';y5--tf (^^SityiM) T-i^i|iL/c (T^-^UMJ^^SOX:. 20-9- ^-^/U) c 
it III L /;PCR8ff <&BcoR I ^-fb L . TiSu-^¥ )\^n.%.mmzX lifM L *^ 1 kbp® 
mm^^'J-y ^ - >II{C<J: -^Tllt^L/Co cn^pGEX-4T-3^3l'-<^ 
©EcoRlSP<i-vjM109 3 > > h-tr;l/ (m#i^:^y:iJI) ^ffl <.>T1f :/ ^ n > 

rU/i (pGST-PGl) o 

2) -xmrn^uixcD^^ 

1) £D-tf:r^ n->;(jN^>3^5X = KDNA^1t®{Ls BL21:^jl® =i > b: t" > h -t 
(Molecular Cloning, Cold Spring Harbor LaboratoryUtl^) -^M^ALt^Io 
BL21;^gi®ti. %P.iK^m^U\hi^iLmmX^m^-^rifZo 
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4) ^'juij-^--ifmitm^ 

- h L. SfGr?fii^fto. 10. 20. 30i;^mzK}t'^i^±L. mm^ntzc^'j\y^-x 

fi<&^wUV>[N. Nelson. J. Biol. Chem. (1944) 153. 31o](D:fjii:izVt^^^& 
Lfzo ^^JSfb?§?S(iO. 5mK 50mmmmmm. (pH5. 5) . SgiLT2. 5mg5 

ego. 0. 51/zg^Al^ LtiS. l/zgT-^fiJc^nao 

^cD^m. mi4iac7f:-rife«9P^5!i)^fe??&^*^osJCB#rBiftfe#&^jci?'>'^='- 
n^^-( x^^<D9'ji^ij^--^'tm^. m^<Dti figi^ti* fsj ± {c ^ij « $ ^ o 
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se ^'j ^ 

Be?ijs=-^ : 1 

@e^'J®^$ : 6 6 7 

nmo:>m : r ^ y ^ 

H ;f. a V - : mm-^ 

mmcomm : ^^5^ k 

Val Asn He Gin Thr Asn Thr Ser Tyr He Phe Pro Gin Thr Gin Ser Thr Val 

1 5 10 15 

Leu Pro Asp Pro Ser Lys Phe Phe Ser Ser Asn Leu Leu Ser Ser Pro Leu Pro 

20 25 30 35 

Thr Asn Ser Phe Phe Gin Asn Phe Val Leu Lys Asn Gly Asp Gin Gin Glu Tyr 

40 45 50 

lie His Pro Tyr Leu He Lys Ser Ser Asn Ser Ser Leu Ser Leu Ser Tyr Pro 
55 60 65 70 

Ser Are Gin Ala Ser Ser Ala Val He Phe Gin Val Phe Asn Pro Asp Leu Thr 

75 80 85 90 

He Ser Ala Pro Gin Gly Pro Lys Gin Gly Pro Pro Gly Lys His Leu He Ser 

95 100 105 

Ser Tyr Ser Asp Leu Ser Val Thr Leu Asp Phe Pro Ser Ser Asn Leu Ser Phe 

110 115 120 125 

Phe Leu Val Arg Gly Ser Pro Tyr Leu Thr Val Ser Val Thr Gin Pro Thr Pro 

130 135 140 

Leu Ser He Thr Thr He His Ser He Leu Ser Phe Ser Ser Asn Asp Ser Asn 
145 150 155 160 

Thr Lys Tyr Thr Phe Gin Phe Asn Asn Gly Gin Thr Trp Leu Leu Tyr Ala Thr 
165 170 175 180 

Ser Pro He Lys Leu Asn His Thr Leu Ser Glu He Thr Ser Asn Ala Phe Ser 
185 190 195 
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Gly He He Arg He Ala Leu Leu Pro Asp Ser Asp Ser Lys His Glu Ala Val 

200 205 210 215 

Leu Asp Lys Tyr Ser Ser Cys Tyr Pro Val Ser Gly Lys Ala Val Phe Arg Glu 

220 225 230 

Pro Phe Cys Val Glu Tyr Asn Trp Glu Lys Lys Asp Ser Gly Asp Leu Leu Leu 

235 240 245 250 

Leu Ala His Pro Leu His Val Gin Leu Leu Arg Asn Gly Asp Asn Asp Val Lys 

255 260 265 270 

lie Leu Glu Asp Leu Lys Tyr Lys Ser He Asp Gly Asp Leu Val Gly Val Val 

275 280 285 

Gly Asp Ser Trp Val Leu Lys Thr Asp Pro Leu Phe Val Thr Trp His Ser He 

290 295 300 305 

Lys Gly He Lys Glu Glu Ser His Asp Glu He Val Ser Ala Leu Ser Lys Asp 

310 315 320 

Val Glu Ser Leu Asp Ser Ser Ser He Thr Thr Thr Glu Ser Tyr Phe Tyr Gly 

325 330 335 340 

Lys Leu He Ala Arg Ala Ala Arg Leu Val Leu He Ala Glu Glu Leu Asn Tyr 

345 350 355 360 

Pro Asp Val He Pro Lys Val Arg Asn Phe Leu Lys Glu Thr He Glu Pro Trp 

365 370 375 

Leu Glu Gly Thr Phe Ser Gly Asn Gly Phe Leu His Asp Glu Lys Trp Gly Gly 

380 385 390 395 

He He Thr Gin Lys Gly Ser Thr Asp Ala Gly Gly Asp Phe Gly Phe Gly He 

400 405 410 

Tyr Asn Asp His His Tyr His Leu Gly Tyr Phe He Tyr Gly He Ala Val Leu 

415 420 425 430 

Thr Lys Leu Asp Pro Ala Trp Gly Arg Lys Tyr Lys Pro Gin Ala Tyr Ser He 

435 440 445 450 

Val Gin Asp Phe Leu Asn Leu Asp Thr Lys Leu Asn Ser Asn Tyr Thr Arg Leu 
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455 460 465 

Arg Cys Phe Asp Pro Tyr Val Leu His Ser Trp Ala Gly Gly Leu Thr Glu Phe 

470 475 480 485 

Thr Asp Gly Arg Asn Gin Glu Ser Thr Ser Glu Ala Val Ser Ala Tyr Tyr Ser 

490 495 500 

Ala Ala Leu Met Gly Leu Ala Tyr Gly Asp Ala Pro Leu Val Ala Leu Gly Ser 
505 510 515 520 

Thr Leu Thr Ala Leu Glu He Glu Gly Thr Lys Met Trp Trp His Val Lys Glu 
525 530 535 540 

Gly Gly Thr Leu Tyr Glu Lys Glu Phe Thr Gin Glu Asn Arg Val Met Gly Val 

545 550 555 

Leu Trp Ser Asn Lys Arg Asp Thr Gly Leu Trp Phe Ala Pro Ala Glu Trp Lys 

560 565 570 575 

Glu Cys Arg Leu Gly lie Gin Leu Leu Pro Leu Ala Pro lie Ser Glu Ala He 

580 585 590 

Phe Ser Asn Val Asp Phe Val Lys Glu Leu Val Glu Trp Thr Leu Pro Ala Leu 
595 600 605 610 

Asp Arg Glu Gly Gly Val Gly Glu Gly Trp Lys Gly Phe Val Tyr Ala Leu Glu 
615 620 625 630 

Gly Val Tyr Asp Asn Glu Ser Ala Leu Gin Lys He Arg Asn Leu Lys Gly Phe 

635 640 645 

Asp Gly Gly Asn Ser Leu Thr Asn Leu Leu Trp Trp He His Ser Arg Ser Asp 
650 655 660 665 

Glu 
667 



K^iJ#-% : 2 
Se^iJ^Dg^ : 2 0 0 4 
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hrf.u 'J - : it $at^ 
IQ^iJCDiSlI : cDNA 

: ^'-YX (Glycine max L.) 

: r 'J - >^^--7- 
9 18 27 36 45 54 

GTT AAC ATC CAA ACC AAT ACA TCT TAG ATC TTC CCT CAA ACA CAA TCC ACT GTT 

Val Asn He Gin Thr Asn Thr Ser Tyr He Phe Pro Gin Thr Gin Ser Thr Val 

63 72 81 90 99 108 

CTT CCT GAT CCC TCC AAA TTC TTC TCC TCA AAC CTT CTC TCA ACT CCA CTC CCC 

Leu Pro Asp Pro Ser Lys Phe Phe Ser Ser Asn Leu Leu Ser Ser Pro Leu Pro 

117 126 135 144 153 162 

ACA AAC TCT TTC TTC CAA AAC TTT GTC CTA AAA AAT GGT GAC CAA CAA GAA TAC 

Thr Asn Ser Phe Phe Gin Asn Phe Val Leu Lys Asn Gly Asp Gin Gin Glu Tyr 

171 180 189 198 207 216 

ATT CAT CCT TAC CTC ATC AAA TCC TCC AAC TCT TCC CTC TCT CTC TCA TAC CCT 

He His Pro Tyr Leu lie Lys Ser Ser Asn Ser Ser Leu Ser Leu Ser Tyr Pro 

225 234 243 252 261 270 

TCT CGC CAA CCC ACT TCA GCT GTC ATA TTC CAA GTC TTC AAT CCT GAT CTT ACC 

Ser Arg Gin Ala Ser Ser Ala Val He Phe Gin Val Phe Asn Pro Asp Leu Thr 

279 288 297 306 315 324 

ATT TCA GCC CCA CAA GGT CCC AAA CAA GGT CCC CCT GGT AAA CAC CTT ATC TCC 

He Ser Ala Pro Gin Gly Pro Lys Gin Gly Pro Pro Gly Lys His Leu He Ser 

333 342 351 360 369 378 

TCC TAC AGT GAT CTC ACT GTC ACC TTG GAT TTC CCT TCT TCC AAT CTG AGC TTC 

Ser Tyr Ser Asp Leu Ser Val Thr Leu Asp Phe Pro Ser Ser Asn Leu Ser Phe 

387 396 405 414 423 432 
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TTC CTT GTT AGG GGA AGC CCC TAT TTC ACT GTC TCT GTC ACT CAA CCA ACT CCT 

Phc Leu Val Arg Gly Ser Pro Tyr Leu Thr Val Ser Val Thr Gin Pro Thr Pro 

441 450 459 468 477 486 

CTT TCA ATT ACC ACC ATC CAT TCC ATT CTC TCA TTC TCT TCA AAT GAC TCC AAC 

Leu Ser lie Thr Thr He His Ser lie Leu Ser Phe Ser Ser Asn Asp Ser Asn 

495 504 513 522 531 540 

ACC AAG TAC ACC TTT CAG TTC AAC AAT GGT CAA ACA TGG CTT CTT TAT GCT ACC 

Thr Lys Tyr Thr Phe Gin Phe Asn Asn Gly Gin Thr Trp Leu Leu Tyr Ala Thr 

549 558 567 576 585 594 

TCC CCC ATC AAG TTG AAC CAC ACC CTT TCT GAC ATA ACT TCT AAT GCA TTT TCT 

Ser Pro lie Lys Leu Asn His Thr Leu Ser Glu lie Thr Ser Asn Ala Phe Ser 

603 612 621 630 639 648 

GGC ATA ATC CGG ATA GCT TTG TTG CCG GAT TCG GAT TCG AAA CAC GAG GCT GTT 

Gly lie He Arg lie Ala Leu Leu Pro Asp Ser Asp Ser Lys His Glu Ala Val 

657 666 675 684 693 702 

CTT GAC AAG TAT ACT TCT TGT TAC CCC GTC TCA GGT AAA GCT GTG TTC AGA GAA 

Leu Asp Lys Tyr Ser Ser Cys Tyr Pro Val Ser Gly Lys Ala Val Phe Arg Glu 

711 720 729 738 747 756 

CCT TTC TGT GTG GAA TAT AAC TGG GAG AAG AAA GAT TCA GGG GAT TTG CTA CTC 

Pro Phe Cys Val Glu Tyr Asn Trp Glu Lys Lys Asp Ser Gly Asp Leu Leu Leu 

765 774 783 792 801 810 

TTG GCT CAC CCT CTC CAT GTT CAG CTT CTT CGT AAT GGA GAC AAT GAT GTC AAA 

Leu Ala His Pro Leu His Val Gin Leu Leu Arg Asn Gly Asp Asn Asp Val Lys 

819 828 837 846 855 864 

ATT CTT GAA GAT TTA AAG TAT AAA AGC ATT GAT GGG GAT CTT GTT GGT GTT GTC 

lie Leu Glu Asp Leu Lys Tyr Lys Ser lie Asp Gly Asp Leu Val Gly Val Val 

873 882 891 900 909 918 

GGG GAT TCA TGG GTT TTG AAA ACA GAT CCT TTG TTT GTA ACA TGG CAT TCA ATC 

Gly Asp Ser Trp Val Leu Lys Thr Asp Pro Leu Phe Val Thr Trp His Ser lie 
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927 




936 




945 




954 




963 




972 


AAH 


GGA ATC 


AAA 

Jinn 


GAA GAA 

unn won 


TCC 


CAT GAT 


GAG 


ATT GTC 


TCA 


GCC CTT 


TCT 


AAA GAT 




Gl V lie 


1 v<; 


Glu Glu 


Ser 


H i s AsD 


Glu 


He Val 


Ser 


Ala Leu 


Ser 


Lys Asp 




981 




990 




999 




1008 




1017 




1026 


PiTT 


GAG AGC 


CTA 


GAT TCA 


TCA 


TCA ATA 


ACT 


ACA ACA 


GAG 


TCA TAT 


TTT 


TAT GGG 


f a 1 


Gill Spr 




Asp Ser Ser 


Ser He 


Thr 


Thr Thr 


Glu 


Ser Tyr 


Phe 


Tyr Gly 




1035 




1044 




1053 




1062 




1071 




1080 


AAn 


TTG ATT 


GCA 


AGG GCT 


GCA 


AGG TTG 


GTA 


TTG ATT 


GCT 


GAG GAG 


TTG 


AAC TAC 


Ly s 


Leu He Ala Arg Ala Ala 


Arg Leu 


Val 


Leu He 


Ala 


Glu Glu 


Leu 


Asn Tyr 




1089 




1098 




1107 




1118 




1125 




1134 




GAT GTG 


ATT 


CCA AAG 


GTT 


AGG AAT 

n \J VJ rvn i 


TTT TTG AAA 


GAA 


ACC ATT 


GAG 


CCA TGG 


Pro 
r 1 u 


Asp Val 


He 


Pro Lys 


Val 


A A 

n i ^ noil 


Phe 


Leu Lys 


Glu 


Thr He 


Glu 


Pro Trp 




1143 




1152 




1161 




1170 




1179 




1188 


TTG 


GAG GGA 


ACT 


TTT AGT 


GGG 


AAT GGA 


TTC 


CTA CAT 


GAT 


GAA AAA 


TGG 


GGT GGC 


Leu Glu Gly Thr 


Phe Ser Gly 


Asn Glv 


Phe 


Leu His 


Asp 


Glu Lys 


Trp 


Gly Gly 




1197 




1206 




1215 




1224 




1233 




1242 


ATT 


ATT ACC 


CAA 


AAG GGG 


TCC 


ACT GAT 


GCT 


GGT GGT 


GAT 


TTT GGA 


TTT 


GGA ATT 


He 


He Thr 


Gin 


Lys Gly 


Ser 


Thr Asp 


Ala 


Gly Gly 


Asp 


Phe Gly 


Phe 


Gly He 




1251 




1260 




1269 




1278 




1287 




1296 


TAC 


AAT GAT 


CAC 


CAC TAT 


CAT 


TTG GGG 


TAC 


TTC ATT 


TAT 


GGA ATT 


GCG 


GTG CTC 


Tyr 


Asn Asp 


His 


His Tyr 


His 


Leu Glv 


Tyr 


Phe He 


Tyr 


Gly He 


Ala 


Val Leu 




1305 




1314 




1323 




1332 




1341 




1350 


ACT 


AAG CTT 


GAT 


CCA GCA 


TGG 


GGT AGG 


AAG 


TAC AAG 


CCT 


CAA GCC 


TAT 


TCA ATA 


Thr 


Lys Leu 


Asp 


Pro Ala 


Trp 


Gly Arg 


Lys 


Tyr Lys 


Pro 


Gin Ala 


Tyr 


Ser lie 




1359 




1368 




1377 




1386 




1395 




1404 


GTG 


CAA GAC 


TTC 


TTG AAC 


TTG 


GAC ACA 


AAA 


TTA AAC 


TCC 


AAT TAC 


ACA 


CGT TTG 


Val 


Gin Asp 


Phe 


Leu Asn 


Leu 


Asp Thr 


Lys 


Leu Asn 


Ser 


Asn Tyr 


Thr 


Arg Leu 




1413 




1422 




1431 




1440 




1449 




1458 


AGG 


TGT TTT 


GAC 


CCT TAT GTG 


CTT CAC 


TCT TGG GCT 


GGA 


GGG TTA 


ACT 


GAG TTC 
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A 1" o 
nig 


Pvc Pho 


Aon 
Mb p 


P r n Tv r 


V d 1 


I oil H 1 o 

Leu n 1 s 


oer 


T t- rv A 1 o 

1 r p Ala 


P 1 \r 

bly 


Gly Leu 


TU ^ 

Inr 


p 1 nu ^ 

Glu Pne 








1 47R 




1 4 0 J 




1 AQA 

1 HUH 




1 OUo 




1 C 1 o 

lolZ 


AfA 


f^AT PPA 
uA 1 uLf A 


APT. 
Auu 


AAT PAA 

Art I Kfnn 


PAP 
uAb 


APP APA 
ALL ALA 


APT 
AU 1 


PAP PPT 
UAb UL 1 


PTP 

bib 


A PT PPA 

AUI ULA 


TAT 

TAT 


TAT TCT 


1 nr 


A O T\ P 1 I* 

AS p U 1 y 


Arg 


Aon Pin 

Asn u 1 n 


p 1 II 
U 1 U 


C rt r* TKi r* 

oer inr 


C r- 

ber 


Pill A 1 

Ulu Ala 


Va 1 


Ser Ala 


Tyr 


Tyr Ser 




1 R91 
1 1 












1d4o 




1 C C T 

lt)57 




1566 


nrx 

UU 1 


PPT TTP 


A TP. 

M 1 u 


P.PA TTA 
UUn MA 


PPA 
ULA 


TAT PPT 
1 A 1 ub J 


PAT 
UA 1 


PPA PPT 

ULA LLl 


PTT 
L 1 1 


PTT PP A 

urr ucA 


PTT 

CTT 


^ O A 1*0 ft 

GGA TCA 


A 1 » 


A 1 Q 1 A II 


[Vie I 


P 1 V 1 nil 
u 1 y LcU 


A 1 Q 
Ala 


1 y r b 1 y 


Asp 


Aia rro 


Leu 


Val Ala 


Leu 


Gly Ser 




ID t D 




1 KUA 
1 DoH 












loll 




1620 


APA 
ALA 


PTP APA 
L 1 L ALA 


PP A 

uLA 


TTP PAA 

1 J u UAA 


A TT 
Al 1 


PAA PPP 

UAA UUU 


A PT 

AL 1 


AAA A TP 

AAA ATU 


TGG 


TGG CAT 


GTG 


AAA GAG 


Tht- 

1 nr 


1 a 11 Th r 


A 1 Q 

A 1 a 


1 dit Pill 

Leu u 1 u 


T 1 a 

i 1 e 


Pill P 1 w 

u 1 u u 1 y 


TVi f 

1 nr 


Lys Met 


Trp 


I rp His 


Val 


Lys Glu 




1 D^y 




1 DOo 




1 ft /f 7 

1 04 / 




lO 00 




1 c c c 

lbb5 




1674 


UuA 


PPT APT 
bU 1 AL 1 


TTP 


TAT PAP 


AAA 
AAA 


PAP TTT 
UAU 1 1 1 


APA 

ALA 
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GAT GOT GGA AAC TCT TTG ACC AAT CTC TTG TGG TGG ATT CAT AGO AGA ACT GAT 
Asp Gly Gly Asn Ser Leu Thr Asn Leu Leu Trp Trp He His Ser Arg Ser Asp 

2004 
GAA TAG 
Glu 

m^m^ : 3 

K^|J05$ : 347 

Met Ala Lys Tyr His Ser Ser Gly Lys Ser Ser Ser Met Thr Ala He Ala Phe 

15 10 15 

Leu Phe lie Leu Leu He Thr Tyr Thr Gly Thr Thr Asp Ala Gin Ser Gly Val 

20 25 30 35 

Cys Tyr Gly Arg Leu Gly Asn Asn Leu Pro Thr Pro Gin Glu Val Val Ala Leu 

40 45 50 

Tyr Asn Gin Ala Asn He Arg Arg Met Arg He Tyr Gly Pro Ser Pro Glu Val 

55 60 65 70 

Leu Glu Ala Leu Arg Gly Ser Asn lie Glu Leu Leu Leu Asp He Pro Asn Asp 
75 80 85 90 

Asn Leu Arg Asn Leu Ala Ser Ser Gin Asp Asn Ala Asn Lys Trp Val Gin Asp 

95 100 105 

Asn lie Lys Asn Tyr Ala Asn Asn Val Arg Phe Arg Tyr Val Ser Val Gly Asn 

110 115 120 125 

Glu Val Lys Pro Glu His Ser Phe Ala Gin Phe Leu Val Pro Ala Leu Glu Asn 

130 135 140 

He Gin Arg Ala He Ser Asn Ala Gly Leu Gly Asn Gin Val Lys Val Ser Thr 

5 1 
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145 150 155 160 

Ala lie Asp Thr Gly Ala Leu Ala Clu Ser Phe Pro Pro Ser Lys Cly Ser Phe 
165 170 175 180 

Lys Ser Asp Tyr Arg Gly Ala Tyr Leu Asp Gly Val lie Arg Phe Leu Val Asn 

185 190 195 

Asn Asn Ala Pro Leu Met Val Asn Val Tyr Ser Tyr Phe Ala Tyr Thr Ala Asn 

200 205 210 215 

Pro Lys Asp lie Ser Leu Asp Tyr Ala Leu Phe Arg Ser Pro Ser Val Val Val 

220 225 230 

Gin Asp Gly Ser Leu Gly Tyr Arg Asn Leu Phe Asp Ala Ser Val Asp Ala Val 
235 240 245 250 

Tyr Ala Ala Leu Glu Lys Ala Gly Gly Cly Ser Leu Asn lie Val Val Ser Glu 
255 260 265 270 

Ser Gly Trp Pro Ser Ser Gly Gly Thr Ala Thr Ser Leu Asp Asn Ala Arg Thr 

275 280 285 

Tyr Asn Thr Asn Leu Val Arg Asn Val Lys Gin Gly Thr Pro Lys Arg Pro Gly 

290 295 300 305 

Ala Pro Leu Glu Thr Tyr Val Phe Ala Met Phe Asp Glu Asn Gin Lys Gin Pro 

310 315 320 

Glu Phe Glu Lys Phe Trp Gly Leu Phe Ser Pro He Thr Lys Gin Pro Lys Tyr 
325 330 335 340 

Ser lie Asn Phe Asn 
345 347 



: 4 

tmom^ : 1044 

nm(Dm : mm 

9 18 27 36 45 54 
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ATG 
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AAG 


TAT 


CAT 
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GGG 
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CAA 


TCC 


GGG 


GTA 


1 Pit 


Phe 


He 


Leu 


Leu 


He 


Thr 


Tvr 


Thr 


Gly 


Thr 

1111 


Thr 


Asp 


Ala 


Gin 


Ser 


Gl V 


Val 






117 
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GCC 


ATT 


CAT 


ACT 
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TTG 
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GAA 


TCA 
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TCA 


AAG 
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Thr 


Gly 


Ala 


Leu 
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Ser 
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549 558 567 576 585 594 

AAA TCT GAT TAT AGA GGA GCA TAT CTT GAT GGT GTC ATC AGA TTT CTA GTG AAC 
Lys Ser Asp Tyr Arg Gly Ala Tyr Leu Asp Gly Val He Arg Phe Leu Val Asn 

603 612 621 630 639 648 

AAT AAT GOG CCA TTA ATG GTT AAT GTG TAG TCT TAG TTC GCT TAC ACT GCA AAC 
Asn Asn Ala Pro Leu Met Val Asn Val Tyr Ser Tyr Phe Ala Tyr Thr Ala Asn 

657 666 675 684 693 702 

CCT AAG GAG ATT ACT CTT GAC TAT GCA CTT TTT AGG TCT CCT TCG GTG GTA GTG 
Pro Lys Asp lie Ser Leu Asp Tyr Ala Leu Phe Arg Ser Pro Ser Val Val Val 

711 720 729 738 747 756 

CAA GAT GGT TCA CTT GGT TAC CGT AAC CTC TTT GAT GCT TCG GTT GAT GCT GTT 
Gin Asp Gly Ser Leu Gly Tyr Arg Asn Leu Phe Asp Ala Ser Val Asp Ala Val 

765 774 783 792 801 810 

TAT GCT GCA TTG GAG AAA GCA GGA GGA GGG TCA TTG AAC ATA GTT GTG TCT GAG 
Tyr Ala Ala Leu Glu Lys Ala Gly Gly Gly Ser Leu Asn He Val Val Ser Glu 

819 828 837 846 855 864 

ACT GGA TGG CCT TCT TCT GGT GGA ACT GCA ACT TCA CTT GAT AAT GCA AGA ACT 
Ser Gly Trp Pro Ser Ser Gly Gly Thr Ala Thr Ser Leu Asp Asn Ala Arg Thr 

873 882 891 900 909 918 

TAC AAC ACA AAC TTG GTT CGG AAT GTG AAG CAA GGA ACC CCT AAA AGG CCT GGT 
Tyr Asn Thr Asn Leu Val Arg Asn Val Lys Gin Gly Thr Pro Lys Arg Pro Gly 

927 936 945 954 963 972 

GCA CCC CTT GAA ACT TAT GTC TTT GCC ATG TTT GAT GAA AAT GAG AAG CAC CCA 
Ala Pro Leu Glu Thr Tyr Val Phe Ala Met Phe Asp Glu Asn Gin Lys Gin Pro 

981 990 999 1008 1017 1026 

GAG TTT GAA AAA TTT TGG CGG CTC TTT TCT CCT ATA ACT AAG GAG CCC AAA TAC 
Glu Phe Glu Lys Phe Trp Gly Leu Phe Ser Pro lie Thr Lys Gin Pro Lys Tyr 

1035 1044 
TCG ATT AAT TTC AAT TAA 
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Ser 1 le Asn Phe Asn 
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: 5 

ge?iJ®S$ : 1 3 
h D - : ifi$I4^ 

Val Asn lie Gin Thr Asn Thr Ser Asn lie Ser Pro Gin 
15 10 13 

le^'JS-^ : 6 
S2^iJ©g$ : 1 4 

h;f,D - : mm^ 

Lys Ser lie Asp Gly Asp Leu Val Gly Val Val Gly Asp Ser 
15 10 14 

^mm^ : 7 

fiS^iJ©g$ : 1 7 

wmcomm. : k 

Lys Tyr Lys Pro Gin Ala Tyr Ser lie Val Gin Asp Phe Leu Asn Leu Asp 
15 10 15 17 
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Be^iJ#^ : 8 
le^lJCD^^ : 1 3 

Lys Thr Asp Pro Leu Phe Val Thr Trp His Ser He Lys 
1 5 10 13 



: 9 

WLJ^lCDM:^ : 1 7 
h □ - : Sllfc 

AARAGYATHG AYGGNGA 17 



mm^ : 1 0 

BE^lJOg^ : 1 3 

WRTCNCCNAC NAC 13 



W.jm^ : 1 1 
Se?iJ©g$ : 1 7 
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: — 

h D V - : jSM^I^ 

GTNAAYAARA TNCARAC 

W3m^ : 1 2 
semilog $ : 1 7 

: 

le^iJCDSJI : ffe(Z)^K ^^DNA 
ARRTTNAGRA ARTCYTC 

: 1 3 
ie^'iJcDg^ : 2 4 

le^ijcDS : 

AAGTAYAAGC CRCAAGCCTA TTCA 

W.n^^ : 1 4 

: 1 7 



PCT/JP96/03653 



17 



17 



24 



BNSDOCID: <WO 9722242A1 J_> 



wo 97/22242 

ATCGCCRACA ACMCCAA 

mym^ i 5 

Se?iJ©5^ : 5 4 
GGAATTCGAG CTCGGTACCC GGGGGATCCT CTAGAGTCGA CCTGCAGGCA TGCA 

nmm^ : 1 6 

Be3?'J®g^ : 5 8 
: — :^|^ 

CCTTAAGCTC GAGCCATGGG CCCCCTAGGA GATCTCAGCT GGACGTCCCT ACGTTCGA 

Be^iJ#-^ : 1 7 
W^mcDM:^ : 2 6 
Se^iJOM : mwi 

^^^(Dmm. : i^(Dit^m ^^DNA 

5 8 
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17 



wo 97/22242 

ATGGATCCAT GGTTAACATC CAAACC 

nm^^- : 1 8 

: 2 6 

nm<Dm ■. 

ATGGATCCGA ATATAACTGG GAGAAG 26 

: 1 9 
: 2 6 

ee?iJ®M : 

milomm mc^m^ ^^dna 

ATGCATCCCC AGCATGGGGT AGGAAG 26 

ge?ij#-^ : 2 0 
Se?ijOg$ : 2 8 

mm 

TAGTCGACTA CTTCTCCCAG TTATATTC 28 
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26 



wo 97/22242 



PCT/JP96/036S3 



K^«J#-^ : 2 1 
^moM:^ : 2 8 
K^iJOM : t^m 
ii®^ : 

TAGTCGACTA CTTCCTACCC CATGCTGG 

Be^iJ#-^ : 2 2 
Be^ijO:^^ : 2 8 

IICDti : 

TAGTCGACTA TTCATCACTT CTGCTATG 

Be?ii#-^ : 2 3 
ee^"jO:g$ : 2 6 

m(Dm. : 

ATGGATCCGC CCCACAAGGT CCCAAA 
nin^^ : 2 4 

6 0 
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nm^M^ : 2 6 

ATGGATCCAA TGACTCCAAC ACCAAG 

: 2 5 
itl?iJ©S$ : 2 6 
id^ijCDM : 

h ;i? a >^ - : HEil^l:^ 
ge?iJCO«*I : ifeOMB^ ^^DNA 

ATGGATCCGA ATATAACTGG CAGAAG 

nm^^ : 2 6 

nmco^^ : 2 8 
: — 

ie^ij<7)a^ : ftbOM^ ^^DNA 
TAGTCGACTA CTTCCTACCC CATGCTGG 

Mmm^ : 2 7 

@e7U®g$ : 3 4 
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26 



26 



28 
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h ^: D - : mm^ 

CTAGAGGATC CGGTACCCCC GGGGTCGACG AGCT 34 



BE^'J#-t : 2 8 
nZ^i\(DM-^ : 2 6 

nmcDm ■. mm. 

h □ - : jElIt^ 

CGTCGACCCC GGGGGTACCG GATCCT 26 



: 2 9 

ae^ijog^ : 2 0 

ss5^ij©M : mm 

h ;f. o - : mm'^ 
nmcomm i^o^mm ^^dna 

CACCTTCAGC AACAATGGTT 20 



: 3 0 
n^m<DM:^ : 2 0 

h ;n D - : itlMt^ 
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Umf^mm : i\ko:>^Wl ^^DNA 

CTATTCATCA CTTCTGCTAT 20 

ge^iJS-^ : 3 1 
nm<DM:^ : 2 4 

Bs^ijoM : 

CAAATGTTGT GGTGAGGGAT GGCC 24 



iS?iJ#-^ : 3 2 
mm(DM:^ : 2 4 

K p >j - : mkvt 

AAATCTTTCT CTATCTCAGG ACTC 24 



m.jm^ : 3 3 

SejiJOg^ : 9 9 6 

H o - : mm^ 

1£5^|J®SI5 : cDNA 

mm 
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9 18 27 36 45 54 

ATG TCT GCC TTA TTG CTG CTT CTT GGA GTA TTA TCT TCC ACT GGA GTA CTG CTT 
Met Ser Ala Leu Leu Leu Leu Leu Gly Val Leu Ser Ser Thr Gly Val Leu Leu 
63 72 81 90 99 108 

ACT GGG GTA GAA TCT GTG GGT GTG TGT TAT GGA GGA AAT GGA AAC AAT CTA CCA 
Thr Gly Val Glu Ser Val Gly Val Cys Tyr Gly Gly Asn Gly Asn Asn Leu Pro 

117 126 135 144 153 162 

ACA AAG CAA GCA GTG GTG AAT CTC TAC AAA TCA AAC GGA ATT CGC AAA ATC CGT 
Thr Lys Gin Ala Val Val Asn Leu Tyr Lys Ser Asn Gly lie Gly Lys lie Arg 

171 180 189 198 207 216 

TTA TAC TAT CCA GAT GAA GGT GCC CTT CAA GCC CTC AGA GGT TCA AAC ATA GAA 
Leu Tyr Tyr Pro Asp Glu Gly Ala Leu Gin Ala Leu Arg Gly Ser Asn He Glu 

225 234 243 252 261 270 

GTG ATA CTT GCT GTT CCT AAT GAT CAA CTT CAA TCT GTC TCC AAC AAT GGA AGT 
Val He Leu Ala Val Pro Asn Asp Gin Leu Gin Ser Val Ser Asn Asn Gly Ser 

279 288 297 306 315 324 

GCA ACA AAT TOG GTC AAC AAT TAC GTG AAA CCC TAT GCA GGA AAC GTG AAA TTG 
Ala Thr Asn Trp Val Asn Asn Tyr Val Lys Pro Tyr Ala Gly Asn Val Lys Leu 

333 342 351 360 369 378 

AAG TAC ATT GCA GTT GGC AAC GAA CTT CAC CCT GGT GAT GCT CTA GCA GGC TCA 
Lys Tyr He Ala Val Gly Asn Glu Val His Pro Gly Asp Ala Leu Ala Gly Ser 

387 396 405 414 423 432 

GTT CTT CCA GCA CTT CAA ACC ATT CAG AAC GCA ATT TCT GCA GCA AAT TTG CAA 
Val Leu Pro Ala Leu Gin Ser He Gin Asn Ala He Ser Ala Ala Asn Leu Gin 

441 450 459 468 477 486 

CGC CAA ATC AAA GTC TCC ACA GCA ATA GAC ACC ACT CTA CTG GGC AAC TCT TAC 
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Gl V 
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u 1 y 
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W V 
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GGT 
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Gly 
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Asp Thr Thr Leu Leu Gly Asn Ser Tyr 

522 531 540 

ACT GCA ACT TCA TAC ATA ACT CCA ATC 
Ser Ala Ser Ser Tyr lie Thr Pro He 

576 585 594 

CCA CTT CTT GCA AAC GTG TAC CCT TAC 
Pro Leu Leu Ala Asn Val Tyr Pro Tyr 

630 639 648 

ATT GGT CTT GAT TAT GCC TTG TTT ACC 
He Gly Leu Asp Tyr Ala Leu Phe Thr 

684 693 702 

CAA AAC CTG TTT GAT GCA TTG GTG GAT 
Gin Asn Leu Phe Asp Ala Leu Val Asp 

738 747 756 

GGA GCA TCA AAT GTG AAG GTT GTT GTG 
Gly Ala Ser Asn Val Lys Val Val Val 

792 801 810 

GCA GTT GGA GCC ACT GTT CAA AAC GCA 
Gly Val Gly Ala Thr Val Gin Asn Ala 

846 855 864 

CAT GTT AAG GGT GGC ACC CCA AAG AGG 
His Val Lys Gly Gly Thr Pro Lys Arg 

900 909 918 

TTT GCC ATG TTT GAT GAA AAC CAG AAG 
Phe Ala Met Phe Asp Glu Asn Gin Lys 

954 963 972 

GGT CTC TTC AGG CCT GAT AAA TCA CCA 
Gly Leu Phe Arg Pro Asp Lys Ser Pro 
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AAA TAC CAA CTC ACT TTC AAT TGA 
Lys Tyr Gin Leu Ser Phe Asn*** 
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mn^^ : 3 4 

BS?i|©S^ : 3 3 1 

h a v> - : mm-^ 

Met Ser Ala Leu Leu Leu Leu Leu Gly Val Leu Ser Ser Thr Gly Val Leu Leu 

15 10 15 

Thr Gly Val Glu Ser Val Gly Val Cys Tyr Gly Gly Asn Gly Asn Asn Leu Pro 

20 25 30 35 

Thr Lys Gin Ala Val Val Asn Leu Tyr Lys Ser Asn Gly lie Gly Lys lie Arg 

40 45 50 

Leu Tyr Tyr Pro Asp Glu Gly Ala Leu Gin Ala Leu Arg Gly Ser Asn lie Glu 

55 60 65 70 

Val He Leu Ala Val Pro Asn Asp Gin Leu Gin Ser Val Ser Asn Asn Gly Ser 
75 80 85 90 

Ala Thr Asn Trp Val Asn Asn Tyr Val Lys Pro Tyr Ala Gly Asn Val Lys Leu 

95 100 105 

Lys Tyr He Ala Val Gly Asn Glu Val His Pro Gly Asp Ala Leu Ala Gly Ser 

110 115 120 125 

Val Leu Pro Ala Leu Gin Ser He Gin Asn Ala He Ser Ala Ala Asn Leu Gin 

130 135 140 

Arg Gin He Lys Val Ser Thr Ala He Asp Thr Thr Leu Leu Gly Asn Ser Tyr 
145 150 155 160 

Pro Pro Lys Asp Gly Val Phe Ser Asn Ser Ala Ser Ser Tyr He Thr Pro He 
165 170 175 180 

6 6 
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He Asn Phe Leu Ala Lys Asn Gly Ala Pro Leu Leu Ala Asn Val Tyr Pro Tyr 

185 190 195 

Phe Ala Tyr Val Asn Asn Gin Gin Asn He Gly Leu Asp Tyr Ala Leu Phe Thr 

200 205 210 215 

Lys Gin Gly Asn Asn Glu Val Gly Tyr Gin Asn Leu Phe Asp Ala Leu Val Asp 

220 225 230 

Ser Leu Tyr Ala Ala Leu Glu Lys Val Gly Ala Ser Asn Val Lys Val Val Val 
235 240 245 250 , 

Ser Glu Ser Gly Trp Pro Ser Gin Gly Gly Val Gly Ala Thr Val Gin Asn Ala 
255 260 265 270 

Gly Thr Tyr Tyr Arg Asn Leu He Lys His Val Lys Gly Gly Thr Pro Lys Arg 

275 280 285 

Pro Asn Gly Pro He Glu Thr Tyr Leu Phe Ala Met Phe Asp Glu Asn Gin Lys 

290 295 300 305 

Gly Gly Ala Glu Thr Glu Lys His Phe Gly Leu Phe Arg Pro Asp Lys Ser Pro 

310 315 320 

Lys Tyr Gin Leu Ser Phe Asn*** 
325 330 



5e^'l#-^ : 3 5 
mm(OM:^ : 2 9 

h □ V - : mm^ 

BE?|J©S*I : flii®^^ ^fi£DNA 
GGAATTCCGA ATCTGTGGGT GTGTGTTAT 
SE^iJS-^ : 3 6 

6 7 
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GGAAACAGCT ATGACCATGA TTAGC 25 
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